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FUSIBILITY  OF  ASH  FROM  COALS  OF  THE  UNITED  STATES. 


By  W.  A.  Selvig  and  A.  C.  Fieldner. 


INTRODUCTION. 

Information  concerning  the  fusibility  of  coal  ash  has  become  of 
considerable  value  to  the  consumer  of  coal,  mainly  in  connection 
with  the  troublesome  formation  of  clinker  resulting  from  the  melting 
of  the  ash  constituents  of  the  burning  coal.  The  growing  interest  in 
such  data  has  led  the  Bureau  of  Mines  to  make  a  general  survey  of 
the  " fusing"  or  "softening"  temperatures  of  the  ash  from  coals  of 
the  United  States.  It  is  hoped  that  this  information  when  used 
together  with  the  largfr  number  of  coal  analyses  published  1  by  the 
bureau  will  assist  the  consumer  of  coal  in  comparing  different  coals, 
and  in  selecting  the  coal  best  adapted  for  his  purpose. 

ACKNOWLEDGMENTS. 

The  laboratory  fusibility  tests  were  made  by  A.  E.  Hall,  V.  C. 
Allison,  W.  A.  Selvig,  C.  R.  Locke,  C.  S.  PurceU,  W.  C.  Ratliff,  O.  C. 
Brown,  W.  F.  Holbrook,  and  A.  M.  Ondrejco,  all  of  the  chemical 
laboratory  of  the  Bureau  of  Mines. 

SOURCE  AND  COMPOSITION  OF  COAL  ASH. 

Coal  ash  is  the  incombustible  residue  remaining  after  the  complete 
combustion  of  coal;  it  is  derived  from  the  inorganic  mineral  con- 
stituents of  the  coal.  The  ash-forming  constituents  are  (1)  inherent 
or  intrinsic  impurities  that  are  present  in  an  intimate  mixture  with 
the  coal  substance,  and  are  derived  either  from  the  original  material 
or  from  external  sources  such  as  sedimentation  and  precipitation 
while  the  coal-forming  plant  remains  accumulated;  (2)  impurities, 
formed  either  during  the  laying  down  of  the  coal  bed  or  subsequently, 
that  occur  in  the  form  of  partings,  veins,  and  nodules  of  clay,  shale, 
"slate,"  pyrite,  and  calcite;  and  (3)  impurities  that  become  inti- 
mately mixed  with  the  coal  in  the  process  of  mining,  such  as  fragments 
of  roof  and  floor. 


1  Lord,  N.  W.,  and  others,  Analyses  of  coals  in  the  United  States,  with  descriptions  of  mine  and  field 
samples  collected  between  July  1, 1904,  and  June  30, 1910:  Bull.  22,  Bureau  of  Mines,  1913, 1,200  pp.  (in  two 
parts). 

Fieldner,  A.  C,  and  others,  Analyses  of  mine  and  car  samples  collected  in  the  fiscal  years  1911  to  1913: 
Bull.  85,  Bureau  of  Mines,  1914,  444  pp. 

Fieldner,  A.  C,  and  others,  Analyses  of  mine  and  car  samples  collected  in  the  fiscal  years  1913  to  1916: 
Bull.  123,  Bureau  of  Mines,  1917,  456  pp. 

Fieldner,  A.  (.*.,  and  others,  Analyses  of  mine  and  car  samples  collected  in  the  fiscal  years  1916  to  1919: 
Bull.  193,  Bureau  of  Mines  (in  press). 
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Coal  ash  is  composed  largely  of  compounds  of  silica,  alumina,  lime, 
and  iron,  with  smaller  quantities  of  magnesia,  titanium,  and  alkali 
compounds.  The  chemical  composition  varies  so  widely  that  no 
typical  composition  can  be  given.  In  general  the  analyses  of  most 
coal  ash  will  probably  come  between  the  f ollowing  limits : 

Topical  limits  of  ash  analyses. 


Constituent. 

Percent. 

Constituent. 

Percent. 

SiO, 

40-60 

20-35 

5-25 

CaO 

1-15 

AliO, 

MgO 

.5-4 

Fe»Oi 

NasO  +  KjO. 

1-4 

This  list  of  constituents  shows  that  coal  ash  contains  relatively 
large  proportions  of  SiO,  and  A1,03,  and  smaller  proportions  of  the 
other  oxides. 

RELATION  BETWEEN   CHEMICAL  COMPOSITION   AND   FUSIBILITY 

OF  COAL  ASH. 

The  fusibility  of  coal  ash  depends  on  several  factors,  such  as  the 
ratio  of  the  silica  to  the  bases  present,  the  particular  bases,  and  the 
percentage  of  alumina  present.  Mixtures  extremely  high  in  silica  or 
extremely  high  in  bases  are  not  readily  fusible.  Ash  that  is  low  in 
iron  is  usually  so  highly  siliceous  that  it  is  not  readily  fusible.  Ash 
from  coals  high  in  pyrite  is  necessarily  high  in  iron,  and  the  ratio 
between  the  bases  and  silica  is  often  such  that  easily  fusible  com- 
pounds may  be  formed.  As  a  rule,  coals  containing  considerable 
sulphur  in  the  form  of  pyrite  are  apt  to  give  trouble  from  clinker 
formation.  Under  conditions  of  the  fuel  bed  the  iron  of  the  pyrite  is 
apt  to  be  converted  to  ferrous  oxide,  which  with  the  silica  present 
forms  ferrous  silicates  that  fuse  at  comparatively  low  temperatures. 
The  chemical  analyses  of  a  series  of  five  coal  ashes  ranging  from  very 
fusible  (softening  at  2,060°  F.)  to  highly  refractory  (softening  above 
2,900°  F.)  is  as  follows: 

Chemical  analyses  of  Jive  coal  ashes  covering  a  wide  range  of  fusitrility . 


Sample  No." 

Softening 
tempera- 
tare,  °  F. 

Analyses  of  ash,  percentage  of— 

SiOj. 

A120,. 

FejOj. 

TiOs. 

CaO. 

MgO. 

Na,0. 

K»0. 

SO* 

1 

2,060 
2,320 
2,500 
2,730 
+2,900 

30.7 
46.2 
49.7 
51.0 
58.5 

19.6 
22.9 
26.  8 
30.9 
30.6 

18.9 
7.7 
11.4 
10.7 
4.2 

1.1 
1.0 
1.2 
1.9 

1.8 

11.3 
10.1 
4.2 
2.1 

2.0 

3.7 
1.6 

.8 
.9 
.4 

1.9 
.7 
1.6 
1.0 

.7 

0.5 
.8 

1.3 
.4 
.9 

12.2 

2 

8.9 

3 

2.5 

4 

.6 

5 

.9 

a  Sample  No.  1,  subbituminous  coal,  No.  3  bed,  Montana;  No.  2,  bituminous  coal,  No.  6  bed,  Illinois; 
No.  •';,  bituminous  coal,  Pittsburgh  bed,  Pennsylvania;  No.  4,  semibituminous  coal,  Pocahontas  No.  3  bed, 
West  Virginia;  No.  5,  bituminous  coal,  Dean  bed,  Kentucky. 
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RELATION  OF  FUSIBILITY  TESTS  TO  CLINKER  FORMATION. 

It  is  well  to  bear  in  mind  that  the  conditions  of  fusibility  tests  in 
the  laboratory  may  not  be  directly  comparable  to  the  conditions  in 
the  fuel  bed  of  a  furnace.  In  a  laboratory  test  the  ash-forming  con- 
stituents are  intimately  mixed,  whereas  there  is  usually  no  such 
uniform  distribution  of  the  ash-forming  constituents  in  coal  fire. 

Some  coal  ash  is  so  infusible  that  little  trouble  is  experienced  from 
the  formation  of  clinker.  Ash  that  is  slightly  more  fusible  will  often 
form  a  porous,  spongy  clinker  which  does  not  seriously  obstruct  the 
flow  of  air  through  the  fuel  bed  and  is  easily  removed.  Coal  ash 
with  a  low  fusing  temperature,  say  2,100°  F.,  not  only  melts  in  the 
average  fire  box,  but  is  heated  several  hundred  degrees  above  its 
melting  temperature,  becoming  quite  fluid  and  spreading  out  in  a 
thin  sheet  over  the  grate,  thereby  obstructing  the  flow  of  air  and 
localizing  the  heat  in  the  fuel  bed. 

The  method  adopted  for  making  fusibility  tests  was  the  result  of 
considerable  experimental  work,2  by  the  Bureau  of  Mines  on  the 
nature  of  the  fusion  of  coal  ash  and  the  influence  of  various  oxidizing, 
reducing,  and  neutral  atmospheres  on  the  softening  temperature 
of  ash  molded  in  the  form  of  Seger  cones.  The  method  takes  into 
consideration  the  various  factors  that  influence  the  result  obtained,, 
with  special  reference  to  the  atmosphere  surrounding  the  ash  during 
the  test.  The  atmosphere  in  which  the  ash  is  heated  is  controlled  by 
burning  an  excess  of  gas;  a  reducing  atmosphere  is  thus  obtained  by 
which  the  iron  in  the  ash  is  reduced  mainly  to  the  ferrous  state, 
giving  the  lowest  temperature  at  which  clinkering  may  result. 

This  change  in  the  iron  is  of  special  importance  in  testing  coals  that 
contain  a  relatively  large  proportion  of  iron  in  the  form  of  pyrite. 
Higher  softening  temperatures  may  be  expected  with  such  coals  in 
tests  using  oxidizing  atmospheres  which  would  oxidize  the  iron 
mainly  to  ferric  oxide,  or  in  tests  using  strongly  reducing  atmospheres 
which  would  reduce  the  iron  largely  to  the  metallic  state.  Under 
both  conditions  a  more  refractory  slag  is  formed  than  would  result  if 
the  atmosphere  were  such  as  to  reduce  the  iron  in  the  ash  to  ferrous 
oxide,  which,  with  the  silica  present,  would  form  readily  fusible 
silicates.  Ferric  oxide  forms  with  silica  compounds  that  require  a 
high  temperature  for  fusion;  on  the  other  hand,  if  the  iron  is  reduced 
to  the  metallic  state,  one  of  the  most  active  fluxing  constituents  is 
removed  from  the  system  and  high-fusing  points  result. 

Analyses  of  clinkers  from  boiler  furnaces  indicated  that  fuel-bed 
conditions  favored  the  formation  of  clinkers  in  which  the  iron  was 
chiefly  in  the  ferrous  state;  consequently  the  values  obtained  in  the 

'  Fieldner,  A.  C,  Hall,  A.  E.,  and  Feild,  A.  L.,  The  fusibility  of  coal  ash  and  the  determination  of  the 
softening  temperature:    Bull.  129,  Bureau  of  Mines,  1918,  146  pp. 
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laboratory  teste  are,  in  this  respect,  comparable  to  such  conditions, 
and  the  tests  give  the  lowest  temperatures  at  which  the  intimately 
mixed  ash  will  soften  with  the  formation  of  clinker. 

GAS    FURNACE    METHOD     FOR    DETERMINATION    OF    FUSIBILITY 

OF    COAL    ASH. 

FURNACE. 

The  Xo.  3  melter's  furnace  of  the  American  Gas  Furnace  Co.  was 
used  in  the  tests.  This  furnace  is  a  type  of  pot  furnace  especially 
suitable  for  fusion  determination,  as  the  three  burners  arranged  on 
a  tangent  near  the  base  of  the  furnace  produce  a  rotary  flame  that 
completely  surrounds  the  crucible  in  which  the  cones  are  placed. 
The  whirling  flame  heats  the  crucible  uniformly,  and  when  an  excess 
of  gas  is  used,  a  reducing  atmosphere  is  maintained  within  the 
crucible,  giving  the  lowest  point  at  which  the  ash  fuses.  The  air  is 
supplied  at  an  approximate  pressure  of  3  pounds  per  square  inch, 
and  the  gas  used  may  be  either  natural  or  artificial. 

The  furnace  proper  consists  of  three  easily  replaceable  parts  of 
fire  clay,  namely,  a  lower  cylinder  containing  the  three  tangential 
tuyeres  and  forming  the  bottom  of  the  furnace;  a  removable  upper 
cylinder  7  inches  in  internal  diameter  and  7  inches  high;  and  a 
cover  plate  l|  inches  thick  having  a  vent  hole  in  the  center  for  the 
flue  gas. 

The  stock  design  was  modified  by  providing  the  upper  cylinder 
with  two  holes  in  the  side;  one  was  a  2-inch  observation  hole  with 
its  center  4  inches  from  the  top  of  the  cylinder  (excluding  the 
cover  plate)  and  the  other  was  a  1-inch  thermocouple  hole  90°  to 
the  right  of  the  observation  hole.  The  bottoms  of  these  two  holes 
were  in  the  same  horizontal  plane.  The  interior  of  the  furnace  is 
cylindrical  and  approximately  7  inches  in  diameter  and  11  inches 
high.  A  counterbalanced  sheet-iron  canopy  is  connected  with 
a  telescopic  8-inch  flue  to  an  exhaust  system  for  conducting  the 
hot  gases  out  of  the  room.  Two  melter's  No.  3  furnaces  and  acces- 
sories are  shown  in  Plate  I. 

The  joint  between  the  upper  and  lower  cylinder  is  made  fairly 
gas-tight  by  spreading  on  the  top  of  the  lower  cylinder  a  thick  paste 
of  alundum  cement  to  a  depth  of  one-half  inch  and  then  firmly  press- 
ing the  upper  cylinder  into  place.  The  outer  part  of  the  joint  is 
also  smoothed  over  with  alundum  cement.  The  fire-clay  cylinders 
and  cov<r  will  withstand  a  temperature  of  about  1,650°  C. 

REFRACTORY    CRUCIBLES. 

The  interior  of  the  furnace  as  arranged  for  making  a  test  is  shown 
in  figure  1.  The  ash  cones  a  are  supported  on  a  plate  of  alundum 
cement  serving  as  a  cover  for  the  crucible,  h,  which  is  a  Denver  fire- 
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clay  hard-burned  crucible,  No.  E,  4  inches  high  and  3  inches  in 
diameter  at  the  top.  An  alundum  tube  of  the  proper  height  may  be 
used  in  place  of  crucible  b.  Crucible  d  is  a  Denver  fire-clay  hard- 
burned  crucible,  No.  K,  7^  inches  high  and  4f  inches  in  diameter  at 
the  top;  it  has  observation  and  thermocouple  holes  corresponding 
to  those  in  the  furnace  cylinder,  and  it  rests  on  a  fire-clay  support. 
The  thermo  element  is  protected  by  a  glazed  Marquadt  porcelain 
tube,  e,  one-fourth  inch  in  diameter.  A  fused  silica  tube,  1$-  inches 
in  external  diameter  and  6  inches  long,  is  placed  in  the  observation 
hole  of  the  furnace,  the  inner  end  being  flush  with  the  inside  furnace 
wall  and  the  other  end  projecting  from  the  furnace.  This  crucible 
should  be  provided  with  two  holes  in  the  side,  an  observation  hole 
2  inches  in  diameter  with 
its  center  2  inches  from  the 
top  of  the  crucible  and  a 
thermocouple  hole  1  inch 
in  diameter,  90°  to  the  right 
of  the  observation  hole. 
The  bottom  of  this  hole 
should  be  in  the  same  hori- 
zontal plane  as  the  bottom 
of  the  observation  hole. 
The  hard-burned  fire-clay 
crucibles  will  not  withstand 
a  temperature  exceeding 
1,500°  C.  The  average  life 
of  a  fire-clay  crucible  under 
these  conditions  is  about 
six  runs. 

Corundite  crucibles  and 
covers  made  by  the  Massil- 
lon  Stone  &  Fire  Brick  Co. 
are  longer  lived  than  the 
fire-clay  crucibles,  being 
good  for  about  50  runs  to  temperatures  not  exceeding  1,500°  C.  A 
special  form  used  by  the  Bureau  of  Mines  is  3  inches  inside  diameter,  4^ 
inches  high  outside,  with  a  wall  about  one-fourth  inch  thick.  The 
crucibles  should  be  provided  with  two  holes  in  the  side — an  observation 
hole  2  inches  in  diameter  with  its  center  If  inches  above  the  bottom 
of  the  crucible,  and  a  thermocouple  hole  1  inch  in  diameter,  90°  to  the 
right  of  the  observation  hole.  The  bottom  of  this  hole  should  be  in 
the  same  horizontal  plane  as  the  bottom  of  the  observation  hole. 

Recent  tests  with  Zirkite  crucibles  of  the  Foote  Mineral  Co.  show 
that  they  are  longer  lived  than  the  fire-clay  crucibles.  A  stock  Zir- 
kite crucible  was  used  for  70  runs  before  failure,  the  temperatures 
being  carried  up  to  1,500°  C. 


Figuke  1.— Section  of  No.  3  melter's  furnace  arranged  for 
fusion  tests. 
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OBSERVATION    TUBE. 

A  fused  silica,  refractory  porcelain,  or  alundum  tube,  lj  inches  in 
external  diameter  and  6  inches  long,  is  placed  in  the  2-inch  observa- 
tion hole  of  the  furnace,  the  inner  end  being  flush  with  the  inside  fur- 
nace wall  and  the  other  end  projecting  out  of  the  furnace.  A  brass 
sleeve  earning  a  thin  clear  glass  window  is  slipped  on  the  outer  end  of 
the  observation  tube  to  prevent  the  escape  of  burning  gas,  which 
would  hinder  convenient  observation  of  the  cones.  When  observa- 
tions at  high  temperatures  are  made  the  cones  are  viewed  through  a 
piece  of  colored  glass,  such  as  Corning  No.  6  shade,  Noviweld. 

BLOWING    TUBE. 

At  furnace  temperatures  above  1,000°  C.  observation  of  the  ash 
cones  is  difficult.  A  Marquadt,  Usalite,  Impervite,  or  equal  quality 
porcelain  blowing  tube  one-fourth  inch  in  diameter  is  inserted  through 
the  same  hole  as  the  thermocouple  tube.  This  tube  has  small  per- 
forations along  one  side  by  which  air  may  be  forced  upon  the  cones 
at  the  time  of  making  the  observation,  thus  momentarily  cooling  the 
ash  cones  and  rendering  them  visible.  The  blowing  tube  is  connected 
to  the  compressed-air  line  by  means  of  rubber  tubing,  and  the  air  is 
let  into  the  tube  at  the  time  of  observation  by  means  of  a  pinchcock. 

CONE    MOLD. 

Figure  2  shows  a  brass  cone  mold  for  making  ash  cones,  three- 
fourths  inch  high  and  one-fourth  inch  at  each  side  of  the  base,  which 
is  an  equilateral  triangle. 

PYROMETER. 

Temperature  measurements  may  be  made  with  a  thermocouple  of 
platinum  and  platinum-rhodium,  protected  from  the  furnace  gases  by 
a  glazed  Marquadt,  Usalite,  Impervite,  or  equal  quality  porcelain 
tube  and  a  high  resistance  millivoltmeter;  or  with  an  optical  pyrometer 
preferably  of  the  Leeds  &  Northrup  or  Wanner  type.  This  equip- 
ment should  be  checked  frequently  by  mounting  pieces  of  pure  gold 
and  nickel  in  the  same  manner  as  the  cones.  With  a  strong  reducing 
atmosphere  1,452°  C.  should  be  obtained  for  the  melting  point  of 
nickel  and  1,063°  C.  for  the  gold.  The  pyrometer  equipment  should 
also  be  standardized  from  time  to  time  through  the  temperature  range 
for  which  it  is  used  by  a  suitably  equipped  standardizing  laboratory, 
such  as  that  of  the  United  States  Bureau  of  Standards. 

PREPARATION    OF    COAL    ASH. 

Spread  out  50  to  100  grams  of  60-mesh  coal  on  a  5-inch  fire-clay 
roasting  dish,  and  completely  convert  it  to  ash  in  a  muffle  furnace  at 
a  temperature  of  800°  to  900°  C.     Transfer  5  to  10  grams  of  this  ash 
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to  an  agate  mortar  and  grind  to  a  fineness  of  200-mesh.  A  mechan- 
ical agate-mortar  grinder  will  save  time  where  many  determinations 
are  made.  Place  the  finely  ground  ash  in  a  silica  or  porcelain  cap- 
sule, about  five-eighths  of  an  inch  deep  and  If  inches  in  diameter, 
and  ignite  for  two  hours  in  a  current  of  oxygen,  at  a  temperature  of 
800°  to  850°  C.  The  purpose  of  this  ignition  is  to  insure  complete 
and  uniform  oxidation  of  the  ash. 


PREPARATION    OF   THE    CONES. 

Moisten  the  ignited  ash  with  a  10  per  cent  dextrin  solution,  con- 
taining a  small  amount  of  salicylic  acid  as  a  preservative,  and  work 
into  a  plastic  mass  with  a  spatula.  Mold  the  plastic  material  into 
small  triangular  pyramids  three-fourths  of  an  inch  high  and  one- 
fourth  inch  wide  at  each  side  of  the  base.  The  pyramids  are  made 
by  firmly  pressing  the  plastic  material  with  a  steel  spatula  into  a 
brass  mold  of  the  dimensions  mentioned,  the  mold  being  similar  to 
that  shown  in  figure  2.  Strike  off  the  surface  smooth  and  remove 
the  cone  from  the  mold  by 
applying  a  small  knife  blade 
at  the  base.  Mount  the  cones 
when  dry  in  a  refractory  base 
composed  of  a  mixture  of 
equal  parts  of  kaolin  and  cal- 
cined alumina.  Moisten  the 
base  mixture  to  make  it  work- 
able, and  spread  a  part  of  it 
out  on  a  sheet-iron  plate. 
Then  mount  the  cone  in  a 
vertical  position  in  a  small 
hole  made  in  the  base,  and  put  a  little  of  the  base  material  into  the 
hole  around  the  bottom  of  the  cone  to  fill  the  crevices  and  to  make 
the  cone  stand  firmly.  Usually  five  cones  are  mounted  on  one  base 
in  the  manner  shown  in  Plate  II,  A .  Dry  the  sheet-iron  plate  with  the 
test  piece  on  a  hot  plate,  then  ignite  the  cones  at  a  dull  red  heat  for 
30  minutes  in  an  open  muffle  to  remove  carbonaceous  material. 

METHOD    OF    HEATING. 

Put  the  test  piece  in  the  muffle  furnace  in  the  position  shown  in 
figure  1,  place  the  loosely  fitting  cover  c  on  the  crucible,  and  ignite 
the  gas.  It  is  necessary  to  let  the  gas  burn  about  10  minutes  to  heat 
the  furnace  parts  before  the  large  cover  plate  of  the  furnace  is  re- 
placed; otherwise  the  flame  is  apt  to  blow  out.  After  the  cover 
plate  of  the  furnace  has  been  put  in  position,  the  flow  of  gas  and  air 
is  increased  enough  to  cause  combustion  to  take  place  just  above  the 
tuyeres  and  yet  maintain  a  yellowish  flame  at  least  6  inches  above 
the  opening  in  the  furnace  cover  plate.     While  such  a  flame  is  main- 


Figuke  2. — Brass  cone  mold  for  making  ash  cones. 
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tained  above  the  furnace,  gradually  increase  the  temperature  by  a 
suitable  adjustment  of  gas  and  air  to  800°  C,  then  reduce  the  rate 
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Figure  .').— Vertical  longitudinal  section  through  molybdenum  furnace. 

of  heat  increase  to  not  less  than  5°  C.  and  not  more  than  10°  C.  per 
minute.     Maintain  this  rate  until  the  end  of  the  test. 
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It  is  important  that  the  6-inch  reducing  flame  be  maintained  at  the 
furnace  vent  throughout  the  test,  if  possible,  and  at  all  events  up  to 
a  temperature  of  1,450°  C.  Temperatures  above  1,450°  C.  require 
larger  proportions  of  air  to  gas;  however,  a  strongly  reducing  at- 
mosphere is  not  so  essential  at  the  higher  temperatures,  because  re- 
fractory ashes,  on  account  of  their  low  iron-oxide  content,  are  only 
slightly  affected  by  oxidizing  or  reducing  atmospheres.  After  a  test 
has  been  completed,  turn  the  supply  of  gas  and  air  off  gradually  to 
avoid  cracking  the  muffle  crucible. 

The  softening  temperature  is  defined  as  the  temperature  at  which 
the  cone  has  fused  down  to  a  spherical  lump,  as  shown  in  cones  2 
and  3  of  Plate  II,  B.  Cone  4  has  almost  reached  the  softening  tem- 
perature. 

Critical  points  other  than  the  softening  temperature  may  be  ob- 
served during  the  test  and  may  be  of  value.     They  are  as  follows: 

The  initial  deformation  temperature — the  temperature  at  which  the 
first  rounding  or  bending  of  the  apex  of  the  cone  takes  place,  as 
shown  in  cone  1  of  Plate  II,  B.  Such  bending  must  not  be  confused 
with  a  shrinking  or  warping  of  the  cone. 

The  fluid  temperature — the  temperature  at  which  the  cone  has 
spread  over  the  base  in  a  flat  layer,  as  represented  by  cone  5  of 
Plate  II,  B. 

The  permissible  differences  of  the  softening  temperature  point  in 
duplicate  determinations  are  as  follows:  Same  analyst,  30°  C;  dif- 
ferent analysts,  50°  C. 

MOLYBDENUM- WIRE  RESISTANCE  FURNACE. 

Owing  to  the  short  life  of  the  refractory  crucibles  used  when  heated 
to  temperatures  higher  than  1,500°  C,  ashes  that  did  not  fuse  at  1,500° 
C.  were  heated  in  a  molybdenum-wire  resistance  furnace  3  in  an 
atmosphere  of  hydrogen  gas  to  a  temperature  of  1,650°  C.  A  ver- 
tical longitudinal  section  of  the  molybdenum-wire  resistance  furnace 
is  shown  in  figure  3.  Hydrogen  gas  is  used  in  this  type  of  furnace  to 
prevent  oxidation  of  the  molybdenum  resistance  wire.  Ashes  softening 
above  1,500°  C.  have  as  a  rule  such  a  low  iron  content  that  the  nature 
of  the  atmosphere  surrounding  the  ash  cones  during  the  test  has 
little  influence  on  the  fusibility. 

INTERPRETATION  OF  THE  FUSIBILITY  TABLE. 

With  the  exception  of  a  few  car  samples  of  coal,  the  samples  listed 
are  all  standard  mine  samples  collected  by  representatives  of  the 
Bureau  of  Mines,  the  United  States  Geological  Survey,  or  by  various 
State  geological  surveys,  according  to  methods  used  by  the  Bureau  of 

»  Fieldner,  A.  C,  Hall,  A.  E.,  and  Feild,  A.  L.,  The  fusibility  of  coal  ash  and  the  determination  of  the 
softening  temperature:  Bureau  of  Mines,  Bull.  129,  1918,  pp.  74-79. 
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Mines.4  The  oar  samples  were  collected  by  representatives  of  the 
Bureau  of  Mines  according  to  standard  methods.5  Car  samples  are 
designated  as  such  in  the  table  under  the  name  of  the  mine. 

The  arrangement  of  the  samples  in  Table  I  is  alphabetical  accord- 
ing to  State,  county,  town,  mine,  and  coal  bed.  The  laboratory 
numbers  of  the  samples  collected  from  each  mine  are  given;  by 
means  of  these  numbers  the  chemical  analysis  and  the  description 
of  the  samples  can  be  obtained  by  reference  to  bulletins  of  the 
Bureau  of  Mines.     (See  footnote,  p.  1.) 

In  classifying  the  coals  according  to  rank  the  usage  of  the  United 
States  Geological  Survey  6  has  been  followed.  In  order  to  attain 
brevity,  this  rank  is  abbreviated.  Thus,  A  signifies  anthracite; 
S.  A.,  semianthracite;  S.  B.,  semibituminous;  B,  bituminous;  Sb.  B., 
subbituminous;   L.,  lignite:   and  N.  C,  natural  coke. 

The  number  of  samples,  the  lowest,  highest,  and  average  softening 
temperatures  in  degrees  Farenheit,  and  the  percentage  of  ash  and 
sulphur  in  the  dry  coal  are  tabulated  for  each  mine.  Samples  re- 
maining unfused  at  3,010°  F.,  which  was  the  highest  temperature 
attained  in  the  tests,  are  marked  by  plus  3,010  (  +  3,010)  and  used 
as  such  in  figuring  the  average  values  for  the  mine. 

DISCUSSION  OF  FUSIBILITY    VALUES. 

CLASSES    OF   FUSIBILITY. 

In  general,  the  softening  temperature  of  coal  ash  from  the  coals 
of  the  United  States  ranges  from  1,900°  to  3,100°  F.  For  convenience 
in  discussion,  the  order  of  fusibility  of  ash  may  be  expressed  by 
subdividing  this  range  of  softening  temperature  into  three  groups,  as 
follows : 

Class  1,  refractory  ashes,  softening  above  2,600°  F. 

Class  2,  ashes  of  medium  fusibility,  softening  between  2,200°  and 
2,600°  F. 

Class  3,  easily  fusible  ashes,  softening  below  2,200°  F. 

EASTERN   COALS. 

The  coals  of  Ohio  which  were  tested  gave  ash  of  medium  fusibility, 
mainly  in  class  2. 

The  bituminous  and  semibituminous  coals  of  Pennsylvania  that 
were  tested  gave  refractory  class  1  ash  and  medium  fusible  class  2 
ash,  chiefly  the  latter.  Only  a  small  number  of  coals  from  the 
Pennsylvania  anthracite  region  were  tested;  these  gave  refractory 
ash  in  class  1. 

*  Holmes,  J.  A.,  The  sampling  of  coal  In  the  mine;  Tech.  Paper  1,  Bureau  of  Mines,  1911, 18  pp. 

•  Pope,  G.  8.,  Directions  for  sampling  coal  for  shipment  or  delivery:  Tech.  Paper  133,  Bureau  of  Mines, 
1917,  U  pp. 

« Campbell,  M.  R.,  The  coal  fields  of  the  United  States:   U.  S.  Geological  Survey  Prof.  Paper  100-A, 
1917,  pp.  3-9. 
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The  West  Virginia  coals  represent  all  three  classes  of  fusibility. 
The  semibituminous  coals  of  West  Virginia  come  principally  in  class 
1  and  class  2.  Some  very  refractory  class  1  coals  are  found  in  the 
Beckley  bed  in  Raleigh  County. 

Many  of  the  coals  of  Maryland  that  were  tested  gave  a  refractory 
ash  coming  in  class  1  or  in  the  upper  part  of  class  2. 

The  softening  temperature  of  the  ash  from  coals  of  eastern  Ken- 
tucky and  of  Virginia  cover  a  wide  range  of  fusibility  from  readily 
fusible  ash,  class  3,  to  refractory  ash,  class  1. 

The  coals  tested  from  Tennessee  and  Alabama  come  mainly  in 
class  2,  having  ash  of  medium  fusibility,  but  both  class  1  and  class  3 
are  represented. 

COALS    OF   THE    INTERIOR   PROVINCE. 

Coals  from  Illinois,  Indiana,  western  Kentucky,  Kansas,  Missouri, 
Oklahoma,  and  Arkansas  are  represented  in  Table  I.  The  soften- 
ing temperature  of  the  ash  from  these  coals  is  uniformly  low,  prac- 
tically all  of  the  coals  tested  coming  in  class  3.  The  uniformly  low 
softening  temperature  of  the  ash  is  unquestionably  due  to  the  rather 
general  distribution  of  pyrite,  calcite,  and  frequently  gypsum  in 
the  coal  beds.  Usually  the  percentage  of  iron  and  lime  in  the  ash 
is  high,  and  in  general  mines  producing  coal  lower  in  sulphur  than 
the  average  for  the  bed  also  produced  coal  having  ash  of  higher 
fusibility  than  the  average  for  the  bed. 

As  may  be  expected,  samples  from  the  same  mine  do  not  show 
ash  of  uniform  fusibility  because  the  composition  of  the  ash-forming 
constituents  included  in  the  samples  differ.  This  variation  of 
fusibility  of  samples  of  coal  from  the  same  mine  in  the  interior 
province  is  not  large,  averaging  but  140°  F.  for  the  mines  repre- 
sented in  the  table.  In  only  a  few  instances  is  the  difference  be- 
tween the  lowest  and  highest  softening  temperatures  of  a  number  of 
samples  from  the  same  mine  more  than  300°  F.  The  majority  of 
mines  gave  samples  coming  within  the  average  difference  of  140°  F. 
between  the  lowest  and  highest  values. 

WESTERN   COALS. 

A  great  variety  of  coal  is  found  in  the  West,  ranging  from  lignite 
to  anthracite.  In  the  table  are  listed  coals  from  Alaska,  California, 
Colorado,  Idaho,  Montana,  Nevada,  New  Mexico,  North  Dakota, 
Utah,  Washington,  and  Wyoming. 

Most  of  the  samples  of  Alaska  coal  listed  were  taken  from  out- 
crops or  prospects,  and  range  from  refractory  class  1  ash  to  ash  of 
medium  fusibility  of  class  2. 

The  coals  from  Washington  show  all  three  classes  of  fusibility. 
The  majority  of  the  samples,  however,  come  in  class  1  and  class  2. 
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These  coals  have  a  high  ash  content,  but  in  many  the  ash  is  refractory. 
Oregon  and  California  contain  little  coal. 

The  coal-  tested  from  Colorado  and  New  Mexico  range  from  re- 
fractory class  1  ash  to  easily  fusible  class  3  ash,  the  majority  of  the 
samples  tested  coming  in  class  l  and  class  2. 

Many  of  the  coals  from  Utah  showed  ash  of  comparatively  low 
fusibility,  in  the  upper  part  of  class  3;  a  considerable  number  of 
samples  gave  ash  of  medium  fusibility,  in  class  2.  A  few  samples 
gave  refractory  class  1  ash. 

Idaho  and  Nevada  are  of  no  commercial  importance  as  coal  pro- 
ducers, for  only  a  little  coal  is  found  in  these  States. 

The  lignites  tested,  from  North  Dakota,  South  Dakota,  and 
Montana,  have  ash  of  rather  low  fusibility,  the  majority  of  the 
samples  coming  in  class  3  or  the  lower  part  of  class  2. 

The  subbituminous  coals  tested  from  Montana  and  Wyoming  also 
gave  ash  of  rather  low  fusibility,  most  of  the  samples  coming  in 
class  3  and  the  lower  part  of  class  2. 

Most  of  the  lignites  and  subbituminous  coals  listed  in  the  table 
have  a  fairly  low  sulphur  content,  consequently  the  low  melting 
points  of  the  ash  from  these  fuels  can  not  be  attributed  to  the  presence 
of  large  amounts  of  iron  in  the  form  of  pyrite,  but  rather  to  the 
presence  of  other  mineral  constituents  in  the  proper  proportion  to 
form  readily  fusible  mixtures. 

FUSIBILITY  OF  COAL  ASH  FROM  MINE  AND  FROM  CAR  SAMPLES. 

In  collecting  mine  samples  of  coal  the  Bureau  of  Mines  endeavors  to 
have  the  samples  represent  as  nearly  as  possible  the  coal  that  is  pro- 
duced commercially;  car  samples  as  a  rule,  however,  have  a  higher 
ash  content  than  mine  samples  from  the  same  mine  because  of  im- 
purities that  become  mixed  with  the  coal  in  mining.  Theoreti- 
cally the  extraneous  impurities  that  are  included  in  the  coal  as 
mined  may  either  lower  or  raise  the  fusibility  of  the  coal  ash.  If 
these  impurities  consist  of  substances  such  as  pyrite,  the  ash  of  the 
coal  mined  would  probably  be  more  fusible  than  the  ash  of  the  mine 
samples;  on  the  other  hand,  an  addition  of  shale  may  make  the  ash 
more  refractory,  especially  in  coals  having  ash  of  rather  low  fusibility. 

Table  II  lists  all  mines  from  which  both  mine  and  car  samples  have 
been  collected,  and  gives  the  ash  fusibility  of  mine  and  car  samples 
from  the  same  mine.  A  study  of  this  table  is  of  interest  in  connection 
with  the  variation  of  ash  fusibility  of  mine  and  car  samples.  If  the 
difference  between  the  softening  temperatures  of  coal  ash  from  mine 
and  car  samples  does  not  exceed  100°  F.,  it  may  be  considered  that 
the  degree  of  fusibility  is  substantially  the  same.  Data  in  Table  II 
have  been  summarized  below  to  show  the  number  of  mines  from 
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which  the  fusibility  of  ash  of  mine  and  car  samples  were  substantially 
the  same;  that  is,  within  100°  F.  The  number  of  mines  from  which 
the  ash  of  the  car  samples  was  more  refractory  and  the  number  of 
mines  from  which  the  ash  from  the  mine  samples  was  more  refractory 
is  as  follows : 

Summary  of  Tabic  II  comparing  fusibility  of  ash  from  mine  and  car  samples. 
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PUBLICATIONS  ON  THE  COMPOSITION  OF  COAL. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until 
the  edition  is  exhausted.  Requests  for  all  publications  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  requested 
to  limit  their  selection  to  publications  that  may  be  of  especial  interest 
to  them.  Requests  for  publications  should  be  addressed  to  the 
Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications  availa- 
ble for  free  distribution  as  well  as  those  obtainable  only  from  the 
Superintendent  of  Documents,  Government  Printing  Office,  on  pay- 
ment of  the  price  of  printing.  Interested  persons  should  apply  to 
the  Director,  Bureau  of  Mines,  for  a  copy  of  the  latest  list. 

PUBLICATIONS   AVAILABLE    FOR   FREE    DISTRIBUTION. 

Bulletin  76.  United  States  coals  available  for  export  trade,  by  Van.  H.  Manning. 
1914.     15  pp.,  1  pi.;  also  printed  in  Spanish  and  Portuguese. 

Bulletin  116.  Methods  of  sampling  delivered  coal,  and  specifications  for  the  pur- 
chase of  coal  for  the  Government,  by  G.  S.  Pope.    1916.     64  pp.,  5  pis.,  2  figs. 

Bulletin  119.  Analyses  of  coals  purchased  by  the  Government  during  the  fiscal 
years  1908-1915,  by  G.  S.  Pope.    1916.    118  pp. 

Bulletin  123.  Analyses  of  mine  and  car  samples  of  coal  collected  in  the  fiscal  years 
1913  to  1916,  by  A.  C.  Fieldner,  H.  I.  Smith,  J.  W.  Paul,  and  Samuel  Sanford.  1918. 
456  pp. 

Bulletin  129.  The  fusibility  of  coal  ash  and  the  determination  of  the  softening 
temperature,  by  A.  C.  Fieldner,  A.  E.  Hall,  and  A.  L.  Feild.  1918.  146  pp.,  4  pis., 
38  figs. 

Bulletin  136.  Deterioration  in  the  heating  value  of  coal  during  storage,  by  H.  C. 
Porter  and  F.  K.  Ovitz.    1917.    38  pp.,  7  pis. 

Technical  Paper  8.  Methods  of  analyzing  coal  and  coke,  by  F.  M.  Stanton  and 
A.  C.  Fieldner.     1913.     42  pp.,  12  figs. 

Technical  Paper  16.  Deterioration  and  spontaneous  heating  of  coal  in  storage,  a 
preliminary  report,  by  H.  C.  Porter  and  F.  K.  Ovitz.     1912.     14  pp. 

Technical  Paper  35.  Weathering  of  the  Pittsburgh  coal  bed  at  the  experimental 
mine  near  Bruceton,  Pa.,  by  H.  C.  Porter  and  A.  C.  Fieldner.     1914.     35  pp.,  14  figs. 

Technical  Paper  64.  The  determination  of  nitrogen  in  coal,  a  comparison  of 
various  modifications  of  the  Kjeldahl  method  with  the  Dumas  method,  by  A.  C. 
Fieldner  and  C.  A.  Taylor.     1915.     25  pp.,  5  figs. 

Technical  Paper  113.  Some  properties  of  the  water  in  coal,  by  H.  C.  Porter  and 
O.  C.  Ralston.     1916.     30  pp.,  3  figs. 

Technical  Paper  133.  Directions  for  sampling  coal  for  shipment  or  delivery,  by 
G.  S.  Pope.     1917.     15  pp.,  1  pi. 

Technical  Paper  140.  The  primary  volatile  products  of  the  carbonization  of  coal; 
a  sequel  to  Bulletin  1,  The  volatile  matter  of  coal,  by  G.  B.  Taylor  and  H.  C.  Porter. 
1916.     59  pp.,  1  pi.,  25  figs. 
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Technical  Paper  148.  The  determination  of  moisture  in  coke,  by  A.  C.  Fieldner 
and  W.  A.  Selvig.    1917.     13  pp. 

Technical  Paper  170.  The  diffusion  of  oxygen  through  stored  coal,  by  S.  H.  Katz 
1917.     49  pp.,  1  pi.,  27  figs. 

Technical  Paper  184.  Weights  of  various  coals,  by  S.  B.  Flagg.     1918.     14  pp. 

Technical  Paper  254.  The  analysis  of  sulphur  forms  in  coal,  by  A  R  Powell 
1921.     21  pp. 

Technical  Paper  269.  Analyses  of  Iowa  coals,  by  A.  C.  Fieldner  and  G  S  Rice 
1921.     27  pp. 

PUBLICATIONS  THAT  MAY  BE  OBTAINED  ONLY  THROUGH  THE  SUPERIN- 
TENDENT OF  DOCUMENTS. 

Bulletin  1.  The  volatile  matter  of  coal,  by  H.  C.  Porter  and  F.  K.  Ovitz.  1910. 
56  pp.,  1  pi.,  9  figs.     10  cents. 

Bulletin  22.  Analyses  of  coals  in  the  United  States,  with  descriptions  of  mine  and 
field  samples  collected  between  July  1,  1904,  and  June  30,  1910,  by  X.  W.  Lord,  with 
chapters  by  J.  A.  Holmes,  F.  M.  Stanton,  A.  C.  Fieldner,  and  Samuel  Sanford.  1912. 
Part  I,  Analyses,  pp.  1-321;  Part  II,  Description  of  samples,  pp.  321-1129.  1  fig.  85 
cents. 

Bulletin  29.  The  effect  of  oxygen  in  coal,  by  David  White.  1911.  80  pp.,  3  pis 
20  cents. 

Bulletin  38.  The  origin  of  coal,  by  David  White  and  Reinhardt  Thiessen,  with  a 
chapter  on  the  formation  of  peat,  by  C.  A.  Davis.     1914.     390  pp.,  54  pis.     80  cents. 

Bulletin  85.  Analyses  of  mine  and  car  samples  of  coal  collected  in  the  fiscal  years 
1911  to  1913,  by  A.  C.  Fieldner,  H.  I.  Smith,  A.  H.  Fay,  and  Samuel  Sanford.  1914. 
444  pp.,  2  figs.     45  cents. 

.   Bulletin  117.  Structure  in  Paleozoic  bituminous  coals,  by  Reinhardt  Thiessen. 
1920.     250  pp.,  160  pis.     80  cents. 

Technical  Paper  65.  A  study  of  the  oxidation  of  coal,  by  H.  C.  Porter.  1914. 
30  pp.,  12  figs.     5  cents. 

Technical  Paper  76.  Notes  on  the  sampling  and  analysis  of  coal,  by  A.  C.  Field- 
ner.    1914.     59  pp.,  6  figs.     10  cents. 

Technical  Paper  93.  Graphic  studies  of  ultimate  analyses  of  coals,  by  O.  C. 
Ralston,  with  a  preface  by  H.  C.  Porter.    1915.    41  pp.,  3  pis.,  6  figs.    10  cents. 

Technical  Paper  98.  Effect  of  low-temperature  oxidation  on  the  hydrogen  in  coal 
and  the  change  of  weight  of  coal  in  drying,  by  S.  H.  Katz  and  H.  C.  Porter.  1917. 
16  pp.,  2  figs.    5  cents. 

Technical  Paper  172.  Effects  of  moisture  on  the  spontaneous  heating  of  stored 
coal,  by  S.  H.  Katz  and  H.  C.  Porter.     1917.     25  pp.,  1  pi.,  8  figs.     5  cents. 

Technical  Paper  183.  New  views  of  the  combustion  of  the  volatile  matter  in  coal, 
by  S.  H.  Katz,  1918.     15  pp.,  1  fig.     5  cents. 

Technical  Paper  195.  The  tars  distilled  from  bituminous  coal  in  hand-fired  fur- 
naces, by  S.  H  Katz.     1918.     20  pp.,  2  pis.,  3  figs.     Scents. 


INDEX. 


A.  Page. 

Abed  (Colo.), coal 18 

(N.  Mex.) 40 

(Utah) 61 

(Wyo.) 81 

Abel  mine  (Tenn.) 57 

Aberdeen  bed  (Utah) 61 

Aberdeen  mine  (Utah) 61 

Aberdeen  prospect  (Utah) 61 

Abernant,  Ala 15 

Abernant  mine  (Ala.) 15 

Abney,  W.  Va 76 

Accoville,  W.  Va ., 71 

Action  No.  2  mine  (Ala.) 15 

Acmar  mine  (Ala.) 14 

Acme,  Wyo 83 

Acme  mine  (Colo.) IS 

Acme  mine  (Ky.) 29 

Acme  No.  1  mine  (Wyo.)  83 

Acme  No.  2  mine  (Pa.) 49 

Acme  No.  2  mine  (Wyo.) 83 

Adamson,  Okla 44 

Adamson  No.  6  mine  (Okla.) 44 

Addleman  mine  (Pa.) 49 

Admar,  Va 64 

Adrian,  Pa 5 

Affinity,  W.  Va 76 

mine  and  car  samples 87 

Affinity  mine  (W.  Va.) 76, 87 

Aguilar,  Colo 20 

Ainsworth  mine  (Ohio) 42 

Ajax  Hocking  No.  1  mine,  (Md.) 32 

Alabama,  coals  from,  classification  of 11 

See  also  beds,  mines,  and  towns  named. 

Albuquerque,  N.  Mex 38 

Alden,  No.  7  mine  (111.) 24 

Alderson,  Okla 44 

Aldrich,  Ala 15 

Aldrich  mine  (Ala.) 15 

Algoma,  W.  Va 72 

Algonquin,  W.  Va 74 

Algonquin  mine  ( W.  Va.) 74 

Alledonia,  Ohio 41 

Allegany,  Md 31 

Alien  bed  (Colo.) 19 

Allison,  N.  Mex 39 

Allison,  V.  C,  acknowledgment  to 1 

Allison  coal  bank  ( W.  Va.) 71 

Allison  prospect  (Mont.) 37 

Alma  bed  (W.  Va.) ...........  71 

mine  and  car  samples gg 

Almont,  N.  Dak ]  41 

Alpha  mine  (W.  Va.) 80 

Alpine  mine,  (Colo.) 19 

Alpoca,  W.  Va 80 

Altizer  mine  (Va.) 64 

Alum  bed  ( Ky.) 30 

59357°— 22 7 


Page. 

Amigo,  W.Va 76)80 

Amigo  mine  (W.  Va.) 76, 80 

Amor,  N .  Dak '  41 

Amru  mine  (Ky.) 27 

Amsterdam,  Mo 33 

Amsterdam,  Ohio 42 

Amsterdam  mine  (Ohio) 42 

Amsterdam  No.  1  mine  (Mo.) 33 

Anderson  bed  (Ohio) 42 

Anderson  bed  (Oreg.) 45 

Anderson,  mine  (Mo.) 35 

Andy  Slovak  mine  (Ohio) 42 

Angel  bed  (Tenn.) 54 

AnnaS.  mine  (Pa.) 52 

Annabelle  mine  (W.  Va.) 74 

Annandale  No.  2  mine  (Pa.) 47 

Ansted  bed  (W.  Va.) 70 

Anstedmine  (W.Va.) 70 

Antelope,  Mont 38 

Antelope  No.  3  mine  (Wyo.) 84 

Antelope  No.  4  mine  (Wyo.) 84 

Anthracite  No.  4  mine  (N.  Mex.) 40 

Anthracite  Ridge,  Alaska 15 

Anthras,  Tenn 54  55 

Anthras  mine  (Tenn.) 54, 55 

Antrium,  Pa 52 

Applewold,  Pa 46 

Arch  Mountain  mine  (Tenn.) 59 

Arch  Mountain  No.  2  mine  (Tenn.) 59 

Ardmore,  Mo 34 

Argo  bed  (Colo.) 22 

Argo  mine  (Colo. ) 22 

Arjay,  Ky 27 

Arkansas,  coals  from,  classification  of 11 

See  also  beds,  mines,  and  towns  named. 

Arkansas  Valley  strip  pit ,  ( Okla.) 45 

Arlington,  W.  Va 72 

Arlington  mine  (W.  Va.) 72 

Arno,  Va 65 

Arnold  No.  9  mine  (Ky.) 28 

Arnold  RunNo.  2mine(W.  Va.) 76 

Arthur  mine  (Pa.) 51 

Ash.    See  Coal  ash. 

Ashford,  Wash 67 

Ashless  mine  (Ky.) 29 

Astrope  mine  (Mont.) 38 

Athens,  111 24 

Atpontley,  Tenn 54 

Atpontley  No.  6  mine  (Tenn.) 54 

Avella,  Pa 53 

Averyville,  Pa 49 

Avoca,  N.  Dak 41 

Axial,  Colo 21 

AyrdaleNo.  27mine(Ind.) 26 

Ayrshire  No.  7  mine  (Ind.) 26 

Aztec  bed(N.  Mex.)...,,.., 39 

93 


lJ4 


INDEX. 


B.  Page. 

B  bed  (Alaska) 17 

(Colo.) 20 

at) 36 

V.  Pak.> 41 

tab) 60,61 

(WyoO 81,83 

B  mine(Wyo.) 84 

ltchieminei.Tenn.  * 58 

Baby  mine  (Va.) 64 

Bacontown,  W.  Va 76 

mine  and  car  samples 87 

Bacontown  mine  (W.  Va.) 7(3 

Bailey  Mills,  Ohio 41 

Bainville.  Mont 38 

Baird,  Pa 53 

Bakerstown  bed  ( Md. ) 31,32 

Bakersville,  Pa 51 

Baldwin  mine  ( Mont. ) 38 

Bandy,  Va 64 

Banks  and  Severn  mine  (Mont.) 37 

Banks  mine  (Ky.) 30 

Banner,  Va 65 

Banner  mine  (A la.) 14 

Banner  mine  (W.  Va.) 76 

Barker  mine  No.  2  iKy 27 

Barker  mine  No.  3  (Ky.) 27 

Barker's  Creek  No.  lmine(W.  Va.) 81 

Barker's  Creek  No.  2  mine  (W.  Va.) 81 

mine  and  car  samples 89 

Barker's  Creek  No.  3mine(Va.) 81 

Barnaby  mine  (Ky.) 27 

Barnesboro,  Pa 47 

Barnesville,  Ohio 41 

Barnet  mine  (Pa.) 50 

Barrelville,  Md 31 

Barthell,  Ky 30 

Bartlett  mine  (N.  Mex.) 39 

Barton,  Md 31 

Bartonville,  111 24 

Baskett,  Ky 28 

BattleCreek  bed(Tenn.) 57 

Battle  Creek  No.  3mine(Tenn.) 57 

BattleCreek  No.  4mine(Tenn.) 57 

Battle  Era  mine  (Colo.) 21 

Battleship  mine  (W.  Va.) 76,77 

mine  and  car  samples 87 

Baum  mine  (Colo.) 22 

Bayard,  Md 31 

Beachey  ( Md. ) 32 

Bear  Creek,  Mont 35 

Bear.  Creek  Junction,  Term 59 

Bear  River  mine  (Colo.) 22 

Bear  Run  bed  (Colo. ) 22 

Bear  Run  mine  (Pa.) 52 

Bear  Wallow,  W.  Va 72 

Bear  Wallow  mine  (Tenn.) 54 

Bear  Wallow  No.  2  mine  (Tenn.) 54 

Beards  Fork,  W.  Va 69 

Beards  Forkmine(W.  Va.) 69 

Beaver  Channel  mine  (Pa.) _ .  46 

Beaver  Hill,  Oreg 45 

Beaver  Hill  mine  (Oreg.) 45 

Beaver  mine  (Va.) 65 

Beaver  Run  mine  (Pa.) 47 

Beaverdale,  Pa 47 
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Beckley,  W.  Va 77 

mine  and  car  samples 

Beckley  bfld(W.  Va.) 73,74,76-81 

mine  and  car  samples 

Beckley  bed  (W.  Va.)  coals,  classification  of.  11 

Beckley  mine  (W.  Va.) 77 

Beckley  No.  1  mine(W.  Va.) 79 

Beckley  Smokeless  mine  ( W.  Va. ) 77 

Beddow  mine(N.  Mex.) 39 

Beech  Bottom  mine  (W.  Va.) 69 

Reeghly  mine(Md.) 32 

Beeson  Gap  mine  (Ala.) 14 

Belgon  mine  (Mont.) 38 

Bell  bed  (Ky.-) 27 

Belle  Ellen ,  Ala 14 

Belle  Ellen  mine 14 

Belle  Valley,  Ohio 43 

Bellent  mine  (Colo.) 23 

Bellingham,  Wash 68 

Bellingham  mine  (Wash.) 68 

Belshe  mine  ( Wyo.) s2 

Benedict  No.  1  mine  (Va.) 63 

Benezett,  Pa 49 

Benham,  Ky 28 

Benham  mine  (Ky.) 28 

Bennett,  Colo 18 

Bennett  mine  (Mont.) 37 

Bennett  No.  1  mine  ( Ky .) 29 

Bens  Creek,  Pa 47 

Benwoo'l,  W.  Va 74 

Benzinger,  Pa 49 

Bemice,  Pa 52 

Bernice  mine  (Ark.) 17 

Berry  mine  (Pa.) 48 

Berry  prospect  (Wyo.) 83 

Berwind,  W.  Va 72 

Benvind  bed  (Colo.) 21 

Berwind  No.  1  mine  ( W.  VaJ 72 

Berwind  No.  2  mine  ( W.  Va.) 72 

Berwind  No.  3  mine  (W.  Va.) 72 

Berwind  No.  4  mine  (W.  Va.) 72 

Berwind  No.  5  mine  (W.  Va.) 72 

mine  and  car  samples 86 

Berwind  No.  6  mine  ( W.  Va.) 73 

mine  and  car  samples 87 

Berwind  No.  7  mine  ( W.  Va.) 73 

Berwind  No.  8  mine  ( W.  Va.) 73 

mine  and  car  samples 87 

Berwindale,  Pa 49 

Bessemer,  Ala 14 

Bessie  mine  (Ala.) 14 

Besoco,  W.  Va 77 

mine  and  car  samples 87 

Beulah,  N.  Dak 41 

Beulah  bed  (N.  Dak.) 41 

Beulah  mine  (N.  Dak.) 41 

Bevier,  Ky 29 

Bevier,  Mo 34 

Bevier  bed  (Kans.) 27 

Bevier  bed  (Mo.) 32-35 

Bevier  mine  ( Ky .) 29 

Bevier  No.  2  mine  (Mo.) 34 

Bicknell,  Ind 25 

Big  bed  (Ala.) 14, 15 

Big  bed  (111.),  mine  and  car  samples 85 
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Big  bed  (Md.).    See  Pittsburgh  bed. 

Big  bed  (Va.) 03 

Big  Brushy  mine  ( Tenn.) 5S 

Big  Creek  mine  (Tenn.) 55 

Big  Creek  No.  2  mine  (111.) 23 

Big  Creek,  No.  3  mine  (HI.) 23 

Big  Eagle  bed  (W.  Va.) 69 

mine  and  car  samples 85 

Big  Eagle  mine  (W.  Va.) 7! 

Big  Four,  W.  Va 72 

Bighorn,  Mont 37 

Big  Horn  mine  (Wyo.) ^ 

Big  Laurel  No.  2  mine  (Tenn.) 56 

Big  Mary  bed  (Tenn.) 5359 

Big  Mountain  mine  (Tenn.) 58 

Big  Muddy,  Wyo 82 

Big  Mu, My  mine  (Wyo.) g2 

Big  Rock  (Va.) 62 

Big  Sandy,  Mont 3g 

BigSandy,  W.  Va "..."  72 

Big  Sandy  mine  ( W.  Va.) 72 

Big  Soddy  mine  (Tenn.) 57 

Big  Stick,  W.  Va 77 

mine  and  car  samples 87 

Big  Stick  mine  ( W.  Va.) 77 

mine  and  car  samples 87 

Big  Vein  No.  1  mine  ( Va.) 64 

Big  Vein  No.  2  mine  (Va.) 64 

Bill  Thomas  mine  (N.  Mex.) 40 

Billygoat  bed  (Tenn.) 55 


Bill's  Branch  mine  (Tenn.) 

Black  Bear  mine  (Wash.) 

Black  Betsey,  W.  Va 

Black  Betsey  No.  3  mine  (W.  Va.) 

Black  Carbon  bed  (Wash.) 

Black  Carbon  mine  (Wash.) 

Black  Creek  bed  (Ala.) 15 

Black  Diamond  bed  (N.  Mex.) 39 

Black  Diamond  mine  (Colo.) 21 

Black  Diamond  mine  (Mo.) 34 

Black  Diamond  mine  (N.  Mex.) 40 

Black  Diamond  mine  (Wyo.) 83 

Black  Diamond  No.  1  mine  (Tenn.) 53 

Black  Diamond  No.  1  mine  ( Va.) 63 

Blackfoot  mine  (Mo.) 33 

Black  Hawk,  Utah 61 

Black  Hawk  mine  (Utah) 61 

Blackey,  Va g9 

Blackey  mine  ( Va.) 62 

Black  mine  (Tenn.) 55 

Black  Prince  mine  (Pa.) 5! 

Black  Rock,  N.  Mex 39 

Blacksburg,  Va 03 

Blacksmith  bed  (Wash.) 67 

Blacksmith  mine  (N.  Mex.). 
Blaekstonemine  (W.  Va.). 


Black  Top  mine  (Ohio) 42 


Blaine,  Md 

Blair  mine  (Mont.) 

Blake  mine  (N.  Mex.). 

Blanche.  Ala 

Blanford.  Ind 

Blizzard  mine  (Tenn.) 
Blevins  mine  (Colo.)... 
Block,  Tenn 


Block  bed  (W.  Va.) 69j  7l 


Bloomington  .111 

Bloomington  mine  (111.) 

Bloomington,  Md 

Bloss  bed  (Pa.) 

Bluebaughbed  (Md.) 

Blue  Bell  mine  (Utah) '.".".' . '. 

Blue  Creek  No.  7  mine  (Okla.) 

Blue  Gem  bed  ( Tenn.) !  54,  55 

Blue  Gem  mine  (Tenn.) 

Blue  Gem  Siding,  Tenn 

Blue  Goose  mine  (Pa.) 

Bluejacket,  Okla 

Blue  Jay  No.  4  mine  (W.  Va.) 

Blue  Ridge  No.  4  mine  (Okla.) . ......... 

Blue  Ridge  No.  5  mine  (Okla.) 

Boardman,  Pa 

Boissevain,  Va 

Boissevain  mine  ( Va.) 

Bokoshe,  Okla 

Bolen-ParnallNo.  4  mine  (Okla) ' 

Boiling  mine  (Va.) 

Bon  Air,  Tenn 

Bon  Air  bed  (Tenn.) 

Bon  Air  No.  2  bed  (Tenn.) 

Bon  Air  mine  (Tenn.) 

Bonarmine  (Ky.) 

Bon  Carbo  mine  (Colo.) 

Bond  mine  (Md.) ; 

Book  Cliffs  bed  (Utah) 

Boomer,  W.  Va 

Boone  No.  1  mine  (W.  Va.) 

Boone  Smokeless  mine  (W.  Va.) 

Booth-Bowen  mine  (W.  Va.) 

Boot  strip  pit  (Okla.) 

Borden  Shaft,  Md 

Boston,  Ohio 

Bosworth,  Ky 

Bottomlee  mine  (Tenn.) 

Boulder,  Creek,  Alaska 

Bowyer  mine  (W.  Va.) 

Bowyer  No.  1  mine  (W.  Va.) 

Bowyer  No.  2  mine  ( W.  Va.) 

Bowen  bed  (Mo.) 

Bowen  mine  (Mo.) 

Bowen  No.  1  mine  (Mo.) 

Bowen  No.  4  mine  (Mo.) 

Bowie,  Colo 

Bowing  mine  (Tenn.) 

Bowman,  N.  Dak 

Bradel,  Ky 

Brandy  Camp,  Pa 

Branner  No.  2  mine  (Ark.) 

Branum,  Md 

Braughton  mine  (Tenn.) 

Braxton.  W.  Va 

Braxton  mine  (W.  Va.) 

Brazil  Block  No.  18  mine  (111.) 

Brennan  mine  (Colo.) 

Brewer  strip  pit  (Okla.) 

Briar  Hill  mine  (Wash.) 

Briar  Hill  No.  1  mine  (Tenn.) 

Briar  Hill  No.  2  mine  (Tenn.) 

Brilliant.  N.  Mex 

Brilliant .  Ohio 

Brilliant  mine  (N.  Mex.) 

Brisbin,  Pa 
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34 
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Broekwayville.  Pa 50 

Brodhead.  Colo 20 

Brodhead  No.  4  bed  (Colo.) 20 

Broken  Arrow,  Okla 45 

Broken  Arrow  bod  (Ala.) 14 

Brookfield.  Mo 34 

Brookvillebed(Pa.) 4<;,47-t\M 

Broomneld,  Colo 18 

Brown,  O.  C,  acknowledgment  to 1 

Brown  Bear  mine  (Colo.) 23 

Browning,  Mont 37 

Browning  mine  (Utah) 61 

Brown  mine  (Ohio) 41 

Brown  mine  (W.  Va.) 70 

Bruceville,  Lnd 25 

Brueeton,  Pa 40 

liniecger  mine  (Mont.) B8 

'  Bruegcer  mine  (N.  Dak.) 41 

Bruin.  Pa 47 

Bruin  mine  (Pa.) 47 

Brush  Valley  mine  (Pa.),  car  and  minesam- 

ples 50,85 

B  yrnedale,  Pa 49 

ByrnedaleNo.  31  mine(Pa.) 49 

Bryson ,  Tenn 55 

Bryson  Mountain  No.  1  mine  (Tenn.) 55 

Bryson  Mountain  No.  2  mine  (Tenn.) 55 

Bud,  W.  Va ' 80 

mineand  carsamples 88 

Buchanan  mine  (Ky.) 30 

Buck,  Okla 44 

Buck  No.  22  mine  (Okla.) 44 

Buckeye  mine  (Tenn.) 58 

Buckeye  No.  1  mine  fW.  Va.) 75 

Buckeye  No.  2  mine  (W.  Va.) 75 

Buckhorn  mine  (Mo.) 34 

Buckner,  111 23 

Buffalo,  S.  Dak 53 

Buffalo,  Wyo 83 

Buffalo  mine  (Tenn.) 53, 55 

Buffalo  mine  (W.  Va.) 71 ,  75 

Bunsen  mine  (111.) 25 

Bunsen  No.  3  mine  (111.) 25 

Burdick  mine  (111.) 24 

Burlington ,  N.  Dak 41 

Burnett ,  Wash 67 

Burnett  mine  (Wash. ) 67 

BurnwellNo.  2mine(W.  Va.) 30 

Busby  No.  5  mine  (Okla.) 44 

Bushmill 23 

Bush  Creek  bed  (Md.) 31 

Bush  No.  2  mine  (111.) '23 

Butler,  Pa 47 

Butter  Ballmine  (Pa.) 49 

Butterfleld  mine  (Mont ) 38 

C  bed  (A  laska 16 

(Nov.) 38 

(Utah) 60,61 

C. 

C  mine  (Wyo.) 84 

Cabbage  Run  mine  (Ohio) 43 

Cabin  prospect  (Oreg.) 45 

Cainesvillf ,  Mo 33 

Cainesvillfbed(Mo.) 33 

mix.'    Mo 33 

Cairnbrook,  Pa 51 

Calderwood  mine  (Mont.) 36 


Page. 

Caldwell  mine  (Mont.1 37 

Caldwell  mine  (Pa.) 49 

Caldwell  No.  1  mine  (Mo.) 33 

Calhan,  Colo 18 

Calhoun,  Mo 33 

Calif  mine  (W.  Va.) 71 

California  Creek,  Alaska 17 

Callaway  mine  (AY.  Va.) 77 

Caloric,  AY.  Va SO 

mine  and  car  samples 88-89 

Cambria,  Wyo 84 

Cambria  mine  (Tenn.) 54 

Cambria  No.  3  mine  (Pa.) 46 

Cameo,  Colo *  21 

Cameo  bed  (Colo.) 21 

Cameo  mine  (Colo.) 21 

Cameron  bed  (Colo.) 19, 20 

Cameron  mine  (Colo.) 19 

Cameron  mine  (Mont.) 36 

Cameron  No.  1  mine  (Utah) 60 

Cameron  No.  2  mine  (Utah) 60 

Camp  Crook ,  M ont 36 

Camp  Shumway ,  Colo 19 

Campbell,  ML  R.,  work  cited 10 

Campbellmine  (Pa.) 46 

C.  and  H.  mine  (111.) 25 

Candle,  Alaska 15 

Caney  mine  (Va.) 65 

Cannelbed  (Mo.) 34 

Cannelton,  Pa 46 

Cannelton  mine  (Pa.) 46 

Canon  bed  (Colo.) 19 

CantineNo.  3  mine  (I1L) 24 

Caperton,  W.  Va 69 

Carbon,  Utah 60 

Carbonado,  Wash 67 

Carbonado  No.  4N  mine  (Wash.) 67 

Carbondale  No.  1  mine(Ky.) 28 

Carbonero  bod  (N.  Mex.) 40 

Carbon  Hill,  Ala 15 

Carbon  Hill  mine  ( Va.) 62 

Carbon  Hill  mine  (Wash.) 67 

Carbon  Hill  No.  6  mine  (Wash.) 67 

Carey  mine  (Colo. ) 22 

Carlisle,  lnd 26 

Carney  bed  (Mont.) 35 

Carney  bed  (Wyo.) 83 

Carney  Cherokee  No.  2  mine  (Kans.) 27 

Carney  mine  (Wyo.) 83 

Carney  No.  1  mine  (Wyo.) 83 

Carney  No.  2  mine  (Wyo.) 83 

Carneyville,  Wyo 83 

Carnwath,  Pa 49 

Carnwath  No.  1  mine  (Pa.) 49 

Carreto  mine  (N.  Mex.) 39 

Carson  No.  1  mine  (Mo.) 35 

Carswell,  mine  ( W.  Va.) 73 

Carter,  Utah 61 

Carter  bed  (Oreg.) 45 

Carthage,  N.  Mex 40 

Carthage  bed  (N.  Mex.) 40 

Caryville,  Tenn 54 

Caryville  mine  (Tenn.) 54 

Casper,  Wyo 

Casper  mine  (Utah) 61 

Casper  prospect  (Wyo.) 83 
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Cass  mine  (Colo.) 20 

Cassidy  No.  1,  mine  (Pa.) 49 

Castle  Rock  bed  (Tenn.) 57 

Castle  Rock  mine  (Term.) 57 

Castlegate,  Utah 60 

Castlegate  bed  (Utah) 60, 61 

Castlegate  N«.  1  mine  (Utah) CO 

Castlegate  No.  2  mine  (Utah) CO 

Catale,  Okla 45 

Catale  No.  1  mine  (Okla.) 45 

Catherine  mine  ( W.  Va.) 78 

mine  and  car  samples 86 

Catoosa,  Tenn 57 

Catoosa  bed  (Tenn.) 57 

Catoosa  mine  (Tenn.) 58 

Catoosa  Xo.  1  mine  (Tenn.) 57 

Catsburg  mine  (Pa) 53 

Cayton,  Va 62 

Cedar  Grove  bed  (W.  Va.) 71,75 

Central  City,  Ky 29 

Central  mine  (Kans.) 27 

Central  mine  (Ky.) 29 

Central  Xo.  6  mine  (Ark.) 17 

Central  Xo.  10  mine  (Ark.) 17 

Central  Xo.  01  mine  (Mo.) 34 

Central  West  mine  ( W.  Va.) 73 

Centralia,  Wash 67 

Cepece,  W.  Va 77 

Cepece  Xo.  1  mine  ( W.  Va.) 78 

Chaffee,  Md 31 

Chaffee  mine  (Md.) 31 

Chandler,  Colo 19 

Chandler  mine  (Colo.) 19 

Chandler  bed  (Colo.) 19 

Charley's  Branch  mine  (Tenn.) 53 

Chaska,  Tenn 54 

Chaska  mine  (Tenn. ) 5 1 

Chataroy,  W.  Va 75 

Chehalis,  Wash 67 

Chehalis  mine  (Wash.) 67 

Chenoa,  Ky 27 

Chenoa  Hignite  mine  (Ky.) 27 

Chergo  mine  (Colo.) 22 

Cherokee  bed  (Kans.) 27 

Cherokee  bed  (Mo.) 33 

Cherokee  mine  (Pa.) 61 

Cherry,  111 23 

Cherry  Xo.  2  mine  (HI.) 23 

Chester,  W.  Va 71 

Chickaloon  mine  (Alaska) 16 

Chickaloon  River  (Alaska) 16 

Chicora,  Pa 47 

Chiefton,  W.  Va 74 

Chisholm  mine  (Md.) 32 

Christian  mine  ( Va.) 64 

Christiansburg,  Va 63 

Christmas  Siding,  Tenn 57 

Christopher,  111 23 

Church  Hill,  Pa 48 

Church  Hill  mine  (Pa.) 48 

Cincinnati  mine  (Pa.) 53 

Cinder  Butte  mine  (Colo., 20 

Cirrus  Xo.  2  mine  (W.  Va.) 72 

City  Xo.  1  mine  (W.  Va.) 1- 

nine  and  car  samples %j 

City  Xo.  2  mine  ( W.  Va.) 77 
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Clagettemine(W.  Va.) 81 

Clairfield,  Tenn 55 

Clallam,  Wash 66 

Claremore,  Okla " 45 

Clarence,  Pa 48 

Clarion  bed  (Md.) 31 

Clarion  bed  (Pa.) 47 

Clarion  River  mine  (Pa.) 48 

Clark  bed  (Ala.) 14 

Clark  Xo.  2  mine  ( Va.) 65 

Clay,  Ky 30 

Clay  No.  1  mine  (Tenn.) 49 

Claytonia,  Pa 47 

Clearfield,  Pa 49 

Clear  Fork  mine  (Tenn.) 55 

Cleaton,  Ky 29 

Clements  Hollow  mine  ( Va.) 63 

Clements  prospect  (Tenn.) 57 

Clermont,  Pa 51 

Clermont  mine  «  Pa.) 51 

Cletusmine  (W.  Va.) 72 

Cleveland,  Mont 35 

Cleveland  mine  (Ohio) 42 

Cliity,  Term 60 

Clifty  Xo.  1  miHC  ( Tenn.) 60 

CUmaxmine  (Ala.) 15 

Clinchfield  mine  ( Va.) 63 

Clinchfield  Xo.  2  miae  ( Va.) 63 

Clinchfield  Xo.  3  mine  ( Va.) 63 

Clinchfield  Xo.  6  mine  ( Va.) 64 

Clinchfield  No.  52  mine  ( Va.) 63 

Clinchfield  Xo.  55  mine  ( Va.) 64 

Clinchfield  Xo.  103  mine  ( Va.) 63 

Clinchfield  Xo.  201  mine  (Va.) 64 

Clinker  formation.     Stt  Coal  ash,  fusibility. 

Clinton,  Ind 26 

Clinton,  Mo 33 

Clinton  No.  4  mine  (Ind.) 26 

Clint  wood,  Va 62 

Clintwoodbed  (Va.) 62 

Clover  Fork  mine  (Ky.) 2S 

Cloyd  mine  ( Va.) 63 

Clyde  Pocahontas  mine  (W.  Va.) 77 

mine  and  car  samples 87 

Coal,  const  ituent  s  forming  ash  in 1 

method  of  preparing  for  tests 6 

rank  of,  abbreviations  for 10 

Coal  ash,  classification  by  fusibility 10 

composition  of 2 

fusibility  of,  determination  of 4-9 

ralation  to  chemical  composition 2 

rekition  to  clinker  formation 3 

See  also  Cones. 

Coal  Basin  mine  (X.  Mex.) 39 

Coal  Basin  Xo.  1  bed  (N.  Mex.) 39 

Coal  Blossom  mine  (Pa.) 51 

Coal  Bluff,  Ind 26 

Coal  Branch  mine  (Ala.) 14 

Coalburg  bed  (W.  Va.) 71 .  75 

Coal  City,  Ala 11 

Coal  City,  IU 23 

Coal  City  bed  (Ala.) 14 

Coal  Creek  ( Alaska) 16 

Coal  Creek,  Tenn 53, 54 

Coal  Creek  bed  (Mont.) 37 

Coal  Creek  bed  (Tenn.) 53-55, 57.  58 
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reek  mine  (Mont.) 37 

reek  mine  (.Utah) 61 

:t  mine  (Tenn,) 57 

Ceakbte,  Not *. 38 

Coaldole,  \V.  Va 74 

Coaldale  mine  ( \Y.  Va.  | 74 

Coalfield,  Tenn 57 

Coalmont,  Colo 19 

Coalmont,  Tenn 50 

Coalmont  E  mine  (Tenn J 50 

Coalmont  I  mine  (Tenn.) 50 

Coalmont  New  A  mine  (Tenn.) 50 

Coalmont  Old  A  mine  (Tenn.) 50 

Coalmont  S.  Old  Hill  mine  (Tenn.) 56 

Coal  Ridge  bed  (Mont.) 3s 

Coal  Ridge  mine  (Mont.) 3n 

Coalview,  Colo 22 

Coalville,  Utah 61 

Coalwood,  W.  Va 72 

Coatees  (Okla.) 43 

Coats  Station,  Ohio 43 

Cochran  No.  2  mine  (Ohio) 41 

Cody,  Wyo 83 

Coke.    Sec  Natural  coke. 

Cokedale,  Colo 20 

Cokedale  bed  (Colo.) 20 

Cokedale  mine  (Colo.) 20 

Coleanor,  Ala 14 

Coleanor  mine  (Ala.) 14 

Collier  mine  (111.) 24 

Colliers,  W.  Va 69 

Collinsville,  111 24 

Collinsville,  Okla 45 

Collom  bed  (Colo. ) 21 

Collom  mine  (Colo.) 21 

Colmar,  Ky 27 

Colorado,  coals  from,  classification  of 12 

See  alto  beds,  mines,  and  towns  named. 

Colorado  and  Utah  No.  1  mine  (Colo.) 22 

Colorado  No.  amine  (Pa.) 49 

Colorado  Springs,  Colo 18 

Columbia,  Mo 33 

Columbus  No.  1  mine  ( W.  Va.) 69 

Colver,  Pa 47 

Colver  mine  (Pa) 47 

Cone  molds,  description  of 6 

figure  showing 7 

Cones,  ash,  fused  in  test,  view  of 7 

method  of  heating 7-9 

mounted  for  test,  view  of 7 

preparation  for  test  of 7 

Confluence,  Pa 51 

Conner  mine  (Tenn.) 57 

Conifer,  Pa 51 

Conifer  mine  (Pa.) 51 

Connellsville,  Mo 32 

Cononmine(N.  Dak.) 41 

Conquest  mine  (Pa.) 49 

Consolidation  No.  1  mine  (Md.) 31 

Consolidation  No.  3  mine  (Md.) 31 

Consolidation  No.  7  mine  (Md.) 31 

Consolidation  No.  8  mine  (Md.) 31 

mineand  car  samples 85 

Consolidation  No.  9  mine  (Md.) 31 

Consolidation  No.  12  mine  (Md.) 31 

Consolidation  No.  26  mine  ( W.  Va.) 74 


Page. 

Consolidation  No.  38  mine  ( W.  Va.) 71 

Consolidation  No.  13  min6(W.  Va.) 74 

Consolidation  No.  47  mine  (W.  Va.) 74 

Consolidation  No.  03  mine  (W.  Va.) 74 

Consolidation  No.  Si  mine(W.  Va.) 71 

Consolidation  No.  S6  mine  (W.  Va.) 71 

Consolidation  No.  87  mine  (W.  Va.) 74 

Consolidation  No.  112  mine  (Pa.) 52 

Consolidation  No.  113  mine  (Pa.) 52 

Consolidation  No.  204  mine(Ky.) 29 

Consolidation  No.  213  mine  (Ky.) 29 

Consolidation  No.  214  mine  (Ky.) 29 

Consolidated  Stahl  No.  1  mine  (Mo.) 32 

Cook  mine  (Mont.) 35 

Cooper,  W.  Va 72 

Corder,  Mo 34 

Corinth,  W.  Va 76 

Cornrike  mine  (Colo.) 21 

Corinne,  W.  Va 80 

mine  and  car  samples 89 

Cortez,  Colo 21 

Cortez  mine  (Colo.) 21 

Corundite,  crucibles  of.  use  of 5 

Corydon,  Ky 28 

Corydon  mine 28 

Cotula,  Tenn 54 

Cotula  mine  (Tenn.) 54 

Cowanshannock  No.  2  mine  (Pa.) 46 

Cow  Ford  No.  4  mine  (Tenn.) 57 

Cow  Ford  No.  5  mine  (Tenn.) 57 

Coxton  mine  (Ky.) 28 

Crab  Orchard,  Tenn 56 

Crabb  Orchard,  W.  Va 81 

Crabb  Orchard  mine  ( W.  Va.) 79, 81 

Craig,  Colo 21 

Craig,  Okla 44 

Cranberry,  \V.  Va 77 

Cranberry  mine  ( W.  Va.) 77 

Cranberry  No.  1  mine(W.  Va.) 78 

Cranberry  No.  2  mine  (W.  Va.) 79 

mine  and  car  samples 88 

Cranberry  No.  3  mine  ( W.  Va.) 79 

Crandall  No.  1  mine  (Mo.) 34 

Crane  Creek  No.  1  mine  (W.  Va.) 75 

Crane  Creek  No.  2  mine  (W.  Va.) 75 

Craneco,  W.  Va 71 

Cranesnest  No.  1  mine(Va.) 65 

Cream  City,  Ohio 43 

Cream  City  mine  (Ohio) 43 

Creighton,  Pa 46 

Creighton  mine  (Pa.) 46 

Crelin,Md 31,76 

Crescent  mine,  Pa 51 

Crescent  mine  ( Wash.) 67 

Crescent  mine  (W.  Va.) 71 

Crittenden  mine  (Ky.) 30 

Croft  mine  (Pa.) 49 

Crosby,  Wyo 83 

Cross  mine  (Tenn.) 59 

Cross  Mountain  No.  1  mine  (Tenn.) 53 

Crown  Hill  No.  3  mine  (Ind.) 26 

Crown  mine(Ky.) 29 

Crucibles,  for  determining  fusibility  of  ash, 

description  of 5 

Crystal,  W.  Va 74 

Crystal  No.  1  mine(W.  Va.) 74 
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Crystal  No.  2  mine  (W.  Va.) 
Cuba,  111 

Culbertson,  Mont 
Culp  mine 
Cumberland,  Wash 
Cummings  mine 


Page. 
74 
23 
38 


(Ohio) « 

sh m 

(Utah) 61 


Cunningham  mine  (Pa.). 

Curlew  mine  (Ky..) 

Curtis  No.  1  mine  (Colo.) 

Curwensville,  Pa 

Cut  Bank,  Mont 

CymbriaNo.  1  mine  (Pa.) 

Cymbria  No.  2 J  mine  (Pa.) 

D. 

D  bed  (Alaska) 

(Mont.) 

(Utah) 

(Wyo.) 

Dagus,  Pa 

Dagusmine  (Pa.) 

Daisy,  Tenn 

Dakota  Products  mine  (N 

Daleview,  Mont 

Daleview  bed  (Mont.) 

Daley  mine  (Ala.) 

Dangelo  mine  (Ohio) 

Dante,  Va 

Danville,  W 

Darms  mine  (Nev.) 

David  bed  (Alaska) 

David  mine  (Alaska). . . . 

Davidson,  Tenn 

Davidson  mine  (Tenn.) 

Davis  and  Watson  No.  1  mine  (Mo.) 

Davis  mine  (Tenn.) 

Davis  No.  4  mine  (Mont.) 

Davy,  W.  Va 

Davy  mine  (Ohio) 

Davy  Pocahontas  No.  1  mine  (W.  Va.)... 
Davy  Pocahontas  No.  2  mine  (W.  Va.). . . 

Dawson,  N.  Mex 

Dawson,  Okla 

Dawson  bed  (Ky.) 

Dawson  bed  (N.  Mex.) 

Dawson  bed  (Okla.) 

Dawson  mine  (Mont.) 

Dawson  No.  2  mine  (N .  Mex.) 

Dawson  No.  6  mine  (N.  Mex.) 

Dawson  Springs,  Ky 

Dayton,  Tenn 

Dayville,  Oreg 

De  Armond,  Tenn 

Dean  bed  (Ky.)    See  Fireclay  bed  (Ky.). 
Dean  bed  (Term.).    See  Windrock  bed. 

Dean  Brothers  mine  (Va.) 

Deda  mine  (Mont.) 

Deepwater,  Mo 

Defiance  bed  (N.  Mex.) 

Defiance  mine  (N.  Mex.) 

Deformation  temperature,  definition  of. . 
Degnan-McConnell  No.  5  mine  (Okla.)... 

Dekoven,  Ky 

Delagua,  Col 

Delagua  bed  (Colo.) 

Delagua  mine  (Colo 

Delagua  No.  1  mine  (Colo.) 
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Pa?c 

Delagua  No.  3  mine  (Colo.) 20 

Delaney  mine  (Ohio) 42 

Del  Carbon,  Colo 19 

Delia,  Va 64 

Delta  mine  (Pa.) 47 

Delta  mine  (W.  Va.) 

mine  and  car  samples 

Dempsey  mine  (Mont.) 3s 

Denning,  Ark 1? 

Denning  bed  (Ark.) 17 

Denning  No.  2  mine  (Ark.) 17 

Dents  Run  No.  1  mine  ( Pa.) 49 

Dering  No.  1  mine  (Ind.) 26 

Dering,  No.  2  mine  '111.) 25 

Dering  No.  4  mine  (111.) 25 

Derryhale,  W.  Va 69 

Devil's  Fork,  W.Va 81 

mine  and  car  samples 89 

Devil's  Fork  mine  (W.  Va.) 81 

Devil's  Slide,  Utah 61 

Devon  mine  (Md.) 43 

Devonia,  Tenn & 

Diamond  mine  (N.  Mex.) 39 

82 

39 

39 


Diamond  mine  (Wyo.) 

Diamond  No.  1  bed  (N.  Mex.). 
Diamond  No.  2  bed  (N.  Mex.). 


Diamond  No.  3  mine  (Pa.) 51 

Dickey  No.  1  mine  (Mo.) 


Dickie  No.  1  prospect  (Wyo.) 83 


Dietz,  Wyo. 


33 


Dietz  No.  2  bed  (Wyo.) 

Dietz  No.  4 mine  (Wyo.) 8s 

Dietz  No.  7  bed  (Wyo.) 83 

Dietz  No.  7  mine  (Wyo.) 

Discovery  tunnel  mine  (Wash.) 0^ 

Disney  mine  (Tenn.) ^ 

DixianaNo.  4  mine  (Ala.) *4 

Dixie  No.  4  mine  (Tenn.) 5° 

Dodson,  Md 32 

Dodson  mine  (Md.) 32 

Dodson  No.  3  mine  (Md.). .  . 
Dodson  No.  5  mine  (Md.) 


£ 


Dolores,  Colo 

Dolores,  Tex 

Dolores  mine  (Tex.) 

Dominguez,  Colo 

Domino,  Ky 

Donnell  prospect  (Oreg.) 

Dooley,  Va 

Dora,  Ala 

Dorchester,  Va 

Dos  Rios,  Calif 

Douglas,  Wyo 

Douglass,  Ky 

Douglass  mine  (Ky.) 

Douglas  No.  2  mine  (Tenn.) 

Douglas  No.  2  mine  (W.  Va.) 

mine  and  car  samples 

Drake,  Pa 

Driggs,  Colo 

Drill,  Va 

Drill  mine  (Va.) 

Drurnmond,  Mont 

Dry  Creek  mine  (Colo.) 

Dry  Hollow  prospect  (Oreg.) 

Dublin,  Va 
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Dubois,  Pa 49 

Dubois,  Wyo 82 

Duck  mine  (Ohio) 42 

Dugger,  Ind 20 

Duggins  bed  (Utah) 61 

Diiktoth  Valley  (Alaska) 17 

Dunbar,  Va 65 

Duncan  bed  (Va.) 64 

Dungannon,  Va 64 

Dunlap,  Tenn 50 

Dunlo,  Pa 47 

Dunloup,  W.  Va 60 

Dunmore,  Pa 51 

Dunmore  No.  2  bed  (Pa.) 51 

Dunn  Loop  mine  (W.  Va.) 69 

Dunn  Loop  No.  2  mine  (\V.  Va.) 69 

Duquoin,  111 25 

Durango,  Colo 20,40 

Durham,  Wash. 66 

Durkin  prospect  (N.  Dak.) 41 

E. 

E  bed  (Alaska) 16 

E  bed  (Mont.) 38 

Eagan,  Tenn 55 

Eagle  bed  (W.  Va.) 69,70 

mine  and  car  samples 85, 86 

Eagle  mine  ( Pa .) 47, 49 

Eagle  mine  (Wyo.) 83 

Earling,  \V.  Va 71 

EarlingNo.  1  mine  (W.  Va.) 71 

Earlington,  Ky 29 

East  Barnstead,  Ky 29 

East  Creek  Ladd  mine  (Wash.) 67 

Eastern  Ohio  mine  (Ohio) 42 

East  Fork  mine  (Tenn.) 56 

East  Gulf,  W.  Va 77 

East  Gulf  No.  3  mine  ( W.  Va.) 77 

East  Gulf  No.  4  mine  ( W.  Va.) 77 

East  Gulf  No.  5  mine  (W.  Va.) 77 

East  Jellico  mine  ( Ky.) 27 

East  Laurel  mine  (Tenn.) 56 

East  Liverpool,  Ohio 42 

East  Millsboro,  Pa 50 

East  mine  ( Va.) 65 

East  Ohio  No.  2  mine  (Ohio) 43 

East  Scobey,  Mont 37,38 

East  Staub  mine  (Tenn.) 57 

East  Wiley  mine  (Wyo.) 83 

Eccles,  W.  Va 77 

mine  and  car  samples 87 

Eccles  No.  3  mine(W.  Va.) 77 

Eccles  No.  5  mine  ( W.  Va.) 77 

mine  and  car  samples 87 

Eccles  No.  6  mine  (W.  Va.) 77 

Eckhart,  Md 31 

Eckman,  W.  Va 72 

Eclipse  No.  1  mine(Okla.) 44 

Ed  Collom  mine  (Colo.) 21 

Edgewater  mine  ( Ky.) 30 

Edie,  Pa 51 

Edison,  Kans 27 

Bdhmd  bed  (Wash.) 67 

Elberfeld,  Ind 26 

Elberfeld  mine  (Ind.) 26 

Elbon  No.  5  mine  (Pa.) 49 


Eldorado,  111 25 

Eleanoramine  (Pa.) 51 

Electric  mine  (111.) 25 

Elect ric  mine  (Mo.) 32 

Elect  ric  mine  (Pa.) 48 

Electric  No.  Smine  (Pa.) 50 

Elizabeth,  Pa 46 

Elizabeth  mine  (Ohio) 42 

Elk  Creek  mine  (Colo.) 22 

Elkhart  mine  (Tenn.) 54 

Elkhorn,  W.  Va 72 

Elkhornbed,  (Ky.) 29 

Elkhorn  mine  (Ky .) 29 

Elkhorn  No.  301  mine(Ky.) 29 

Elkhorn  Piney  No.  6  mine  (W.  Va.) 79 

Elk  Lick,  Pa 51 

Elkol,  Wyo 83,84 

Elkol  bed  (Wyo.) 83 

Elkol  mine  (Wyo.) 83, 84 

Elk  Ridge,  W.  Va 72 

Elk  Ridge  mine  ( W.  Va.) 72 

Elk  Valley,  Tenn 54 

Elk  Valley  mine  (Tenn.) 54 

Ellenburg,  Wash 66 

Ellerslie,  Md 31 

Ellerslie  clay  mine  (Md.) 31 

Ellison  and  Johnson  prospect  (Va.) 65 

Elm  Grove,  W.  Va 75 

Elm  Grove  No.  1  mine  (W.  Va.) 75 

El  Mora,  Pa 47 

El  Paso  mine  (Colo.) 18 

Elverton,  W.  Va 69 

Elverton  mine  ( W.  Va.) 69 

Elys,  Ky 29 

Emerald  No.  1  mine  (Va.) 63 

Emery,  Alaska 16 

Emery,  Utah 61 

Emery  bed  (Alaska) 16 

Emery  mine  (Alaska) 16 

Emory  Gap,  Tenn 59 

Emory  Gap  mine  (Tenn.) 59 

Empire,  Ky 27 

Empire,  Ohio 43 

Empire  bed  ( Ky .) 27 

Empire  mine  (Colo.) 20 

Empire  mine  (Ky.) 27 

Englemine  (Pa.) 61 

Engle-Starkville  bed  (Colo.) 20, 21 

Empire  No.  6|  mine  (Va 65 

Emrick  No.  1  mine,  (Md.) 31 

Eritonmine  (Pa.) 49 

Ernest,  Pa 50 

Ernest  No.  2  mine  (Pa.) 50 

Eska,  Alaska 16 

Eska  bed  (Alaska) 16 

Eska  mine  (Alaska) 16 

Esser  No.  4  mine  ( Va.) ' 65 

Esserville,  Va 65 

Estella,  Okla 43 

Eureka  mine  (Ala.) 15 

Eureka  No.  39  mine  (Pa.) 52 

Eureka  No.  40  mine  (Pa.) 48 

Evans  City,  Pa 47 

Evans  mine  (Tenn.) 55 

Evansville,  Ind 20 

Everett  Association  prospect  (Oreg.) 45 
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F.  Page. 

F  bed  (Mont.),  coal,  ash,  fusibility 38 

Fairfax,  Wash 67 

Fairfax  mine  (Wash.) 67 

Fairfield  mine  (Colo.) 21 

Fairmont,  111 '. 25 

Fairmont  mine  (111.) 25 

Fairmont,  W.  Va 74 

Fairview  mine  ( Wyo.) 82 

Falcon  No.  8  mine  (Pa.) 50 

Falcon  No.  0  mine  (Pa.) 50 

Fallen  Timber,  Pa 47 

Falls  Branch  mine  (Tenn.) 55 

Faraday,  Va 64 

Faraday,  W.  Va 72 

Farland  mine  (Tenn.) 54 

Farmers  No.  1  mine  (Mo.) * 34 

Farmington,  N.  Mex 40 

Farmington,  W.  Va "4 

Farr,  Colo 19 

Fay  Ral  mine  (W.  Va.) 69 

Fieldner,  A.  C,  work  cited 1 

Fieldner,  A.  C,  Hall,  A.  E.,  and  Field,  A.  L., 

work  cited 3,9 

Finleyville,  Pa 53 

Fireclay  bed  (Ky.) 27,29 

Fireco,  W.  Va 77 

mine  and  car  samples 87 

Fire  Creek  bed  ( W.  Va.) 69, 71, 76-SO 

mine  and  car  samples $7 

Fire  Creek  mine  ( W.  Va.) 77 

Fisher  mine  (Mont.) 38 

Flag  bed  (Ky.) 29 

Flanagan  mine  (Term.) 56 

Flat  Creek  mine  (Term.) 59 

Flat  Gap,  Va 29,65 

Flathead  River,  Mont 37 

Flat  Rock  mine  (Va.) 64 

Flatrock  No.  3  mine  (Tenn.) 57 

Flat  Top  mine  ( W.  Va.) 81 

Fleegle  mine  (Pa.).    See  Hitchew  mine. 

Fleming,  Ky 29 

Fleming  No.  1  mine  (Mo.) 33 

Fluid  temperature,  definition  of 9 

Folsom  Morris  No.  5  mine  (Okla.) 43 

Folsom  Morris  No.  6  mine  (Okla.) 43 

Folsom  Morris  No.  8  mine  (Okla.) 43 

Fonde,  Tenn 55 

Forbes,  Colo 20 

Forbes  No.  9  mine  (Colo.) 20 

Force,  Pa 49 

Ford  City,  Pa 46 

Fords  Prairie  mine  (Wash.) 67 

Fork  Mountain  mine  (Term.) 53 

Fork  Ridge,  Tenn 55 

Fork  Ridge  No.  1  mine  (Tenn.) 55 

Fork  Ridge  No.  4  mine  (Term.) 55 

Fort  Branch,  Ind 25 

Fort  Branch  mine  (Ind.) 25 

Fort  Payne,  Ala 14 

Fossil,  Oreg 45 

Foster  prospect  (Mont.) 36 

Four-foot  bed  (Pa.) 51 

Fourmile,  Ky 27 

Fox  Den  mine  (Tenn.) 56 

Fox  Ridge,  Ky 27 

Fox  Ridge  mine  (Ky.) 27 


Page. 

Fox  Run  mine  (Ky.) 2s 

Franklin,  Kaas 27 

Franklin  bed  ( Md .) 51 

Franklin  Emery  No.  *  mine  (HI.) 23 

Franklin  Station,  Md 31 

FraterviUe mine  (Tenn.) 53 

Frederick,  Colo 22 

Freehart  No.  1  rnims  ( Va.) 08 

Fremont,  Tenn 56 

Fremont,  Utah 61 

Freeportbed  (Fa.) 4$ 

.Freeport  mine  ( W.  Va.; 76 

Friendsville,  Md J2 

Froid,  Mont ;- 

Frontier,  Wyo M 

Frostburg,  Md 51 

Frozen  Head  bed  (Tenn.) 55 

Frozen  Head  mine  (Tenn.) 58 

Fruitland,  N.  Mex 40 

Fuca  mine  (Wash.) 66 

Fulkerson  mine  (Ky.) 23 

Fuller,  Kans 27 

Fuller,  Pa 51 

Fulton,  Mo U 

Fulton  bed  (Pa.) &o 

Furman,  mine  (Tenn.) ,_ »7 

Furnace,  for  determining  fusibility  of  ash, 

description  of 4 

9ecton  of • 

view  of 6 

See  aU»  Melter  furnace;    Molybdemtm- 
wirefurnaoe. 
Fusibility.    See  Coal  ash. 

Q. 

G  bed  (Mont.) 3S 

Gale  Creek  mine  (Wash.) 6$ 

Galitzenbed(Md.) S3 

Galhtrin  mine  (Pa.) 47, 85 

mine  and  car  samples 85 

Galloway  No.  11  mine  (Ala.) 15 

Gallup,  N.Mex 39 

Gallup  Southwestern  mine  (N.  Mex.) 39 

Gannons  Station,  Md 81 

Gardiner,  N.Mex 39 

Gardiner  No.  1  mine(N.  Mex.) 39 

Garnsey,  Ala 14 

Garnsey  mine  (Ala.) 14 

Gas  bed  (W.  Va.).    See  No.  2  or  Gas;  Rawl 

bed. 
Gas  furnace  method,  for  determining  fusi- 
bility of  ash 4-9 

Gaston  mine  (Ohio) 42 

Gebo  bed  (Wyo.) S3 

Geltz  mine  (N.  Dak.) 41 

Gem  No.  2  mine  (Tenn.) 55 

Gem  No.  4  mine  (Tenn.) 55 

Georgel,  Va 65 

George  Rudy  mine  ( Ky .) 28 

Georges  Creek  No.  3  mine  (Md.) 31 

Georges  Creek  test  opening  (Md.) 31 

Georgetown,  HI 25 

Gernt,  Tenn 56 

Ghem  mine  (Pa.) 4§ 

Gholson  bed  (Ala.) l5 
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Gibson,  N.Mex 39 

Gillam  minei.Ky.) 27 

Gillespie,  111 24 

mine  and  car  samples. 85 

Gillette,  Pa 52 

Gillette,  Wyo 81 

Gilliani.  W.Vs 72 

mine  and  car  samples. 86 

Gilliam  mine  (W,  Va.) 72 

Gillingtown.  Pa 4S 

Gilmour  No.  7  mine  (Ind.) 25 

Gin  Sang  mine  (Md.) 31 

Glacier,  Wash 68 

Gla  leville  No.  3  mine  ( Va.) 65 

Glamorgan,  Va 65 

Glamorgan  bed  (Va.) 65 

Glamorgan  No.  3  mine  ( Va.) 65 

Glenbrook  No.  2  mine  ( Pa.) 49 

Glen  Campbell,  Pa 50 

Glen  Carbon,  Ala. 15 

Glen  Carbon  mine  (Ala.) 15 

Glendive,  Mont 36 

Glendon  mine  ( Ky .) 27 

Glen  Jean,  W.  Va 69 

mine  and  car  samples 85 

Glen  Mary  bed  (Tenn.) 59 

Glenrock,  Wyo 82 

Glenrock  mine  (Wyo.) 82 

Glen  White,  l'a 47 

mine  and  car  samples 85 

Glen  Wliite,  W.  Va 77 

Glen  White  mine  (W.  Va.) 77 

Glen  White  No.  2  mine  (Pa.),  mine  and  car 

samples 47, 85 

Godfrey  mine(W.Va.) 74 

Goff,  Pa 47 

Gooch  mine  ( Tenn.) 58 

Goodwill,  W.  Va 75 

Goodwill  mine  (W.Va.) 75 

Gordon  mine  (Colo.) 19 

Gorman,  Md 32 

GoshenNo.  2mine(Pa.) 49 

Goucher  No.  2  mine  (Ohio) 42 

Government  mine  (N.  Mex.) 40 

Gowen,  Okla 44 

Graddy  mine  (Mo.) 34 

Graham,  Ky 29 

Grand  No.  1  mine  (Ark.) 17 

Grand  Ridge,  Wash 66 

Grand  Ridge  mine  (Wash.) 66 

Grassy  Ridge  mine  (Tenn.) 57 

Grantsville,  Md 32 

Grantsville  bed  (Md.) 32 

Grassy  Ridge  bed  (Tenn.) 57 

Grassy  Run  No.  1  mine  (Pa.) 51 

Grayson,  111 25 

Grayson  No.  6  mine  (111.) 25 

Graysville,  Tenn 59 

Great  Northern  No.  21  mine  (Mo.) 32 

Green  bed  (Colo.) 22 

Green  mine  (Colo.) 22 

Qreen  mine  (Utah) 62 

Greensburg,  Pa 53 

Grennel  mine  (Mo.) 33 

Greer  Station,  Pa 53 

Greybull  mine  (Wyo.) 83 


Page. 

Griffin  mine  (Ohio) 43 

GroveCity,  Pa 51 

Gulf  mine  (W.  Va.) 77 

mine  and  car  samples 87 

Gunn,  Wyo 84 

Gunn-Quealy  B  mine  (Wyo.) 84 

Gunton  Park,  Va 63 

Guthrie  mine  (Md.) 31 

Guthrie  mine  (W.  Va.) 76 

Gwynn  prospect  (Wyo.) 83 

Gypsey,  Pa 50 

H. 

Habersham,  Tenn 54 

Hackett,  Ark 17 

Haddix  bed  ( Ky. ).    See  Hazzard  bed. 

Haden,  Colo 23 

Haganmine(Va.) 64 

Hagan  prospect  ( Va. ) 64 

Hailey-Ola  No.  2  mine 44 

Haileyville,  Okla 44 

Hale  mine  (Tenn. ) 54 

Hale  prospect  (Tenn.) 56 

Haley  Mountain  No.  1  mine  (Tenn.) 56 

Hall,  A.  E.,  acknowledgement  to 1 

Hall  mine  (Tenn.) 53 

HamillNo.  2miue(Md.) 31 

Hamilton,  Mo 33 

Hamilton  prospect  (Colo. ) 21 

Hanna,  Utah 62 

Hanna,  Wyo 81 

Hanna  City,  111 24 

Hanna  City  mine  (111. ) 24 

Hannaford  mine  (Wash. ) 68 

Hannaford  No.  1  mine  (Wash.) 68 

Hanson,  Okla 45 

Harlan,  Ky 28 

Harlanbed(Ky.) 28 

Harknessbed  (Ala.) 14 

Harmonmine  (N.  Dak.) 41 

Harmony  Junction,  Pa 47 

Harney  Creek  mine  (Wyo.) 82 

Harriman,  Tenn 59 

Harriman  mine  (Tenn.) 57 

Harris  bed  (Colo. ) 22 

Harrisburg,  111 25 

Harrison,  Ky 27 

Harrison,  Md 32 

Hartford,  Ark 17 

Hartford,  Ohio 42 

Hart  mine  (Colo. ) 21 

Hartranft,  Tenn 55 

Hartshorne,  Okla 44 

Hartshorne  bed  (Ark.) 17 

Hartshorne  bed  (Okla.) 44 

See  also  McCurtain  bed. 

Hartwell,  W.Va 72 

mine  and  car  samples 86 

Haskell  No.  3bed(Va.) 65 

See  alio  Upper  Banner  bed. 

HaskellNo.  3mine(Va.) 65 

Hastings,  Colo 20 

Hastings,  Pa 47 

Hastings  mine  (Colo.) •  20 

Hauert  mine  (Colo. ) 20 

Havaco,  W.  Va 72 

mine  and  car  samples 86 
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Havaco  mine  (W.  Va.) 72,73 

Havre,  Mont 37 

Hawk's  Nest,  TV.  Va 69 

Haws  No.  3  mine  (Pa.),  mine  and  car  samples  52,85 

Hayden,  Colo 22 

Haynes,  N.  Dak 40 

Haynes  bed  (N.  Dak.) 40. 41 

Haynes  mine  (TVyo.) 82 

Hazzard,  Ky 29 

Hazzard  bed  (Ky.), 29 

Hazzard-Dean  mine  (Ky.) 29 

Hazzard  mine  ( Ky . ) 29 

Heldebrand  strip  pit  (Okla.) 43 

Healy  Creek,  Alaska IT 

Heaton,  N.  Mex 39 

Heaton  mine  (N.  Mex.) 39 

Heber,  Utah 62 

Heber  Robinson  mine  (Utah) 61 

Hebron,  N.  Dak 41 

Hebron  mine  (X.  Dak.) 41 

Helen,  W.  Va 77 

Helena,  Ala 15 

Helena  bed,  Ark 15 

Helena  mine  (TV.  Va.) 72 

HelenNo.  3mine(TV.  Va) 77 

Helen  No.  4  mine  (W.  Va.) 77 

Helen  No.  5  mine  (TV.  Va.) 77 

Helenwood,  Term 59 

Helenwood  mine  (Term. ) 59 

Hell  Gate  mine  (Mont.) 37 

Hellier,  Ky 30 

Helper,  Utah 60 

Hemphill,  W.  Va 73 

Henderson,  Ky 28 

Henderson  No.  1  mine  (Pa.) 53 

Hendrickson  mine  (N.  Mex.) 40 

Henry,  TV.  Va 71 

Henrietta  mine  (Pa.) 47 

Henry  mine  (Colo.) 22 

Henry  mine  (TV.  Va.) 22 

Henry  Mullaneys  mine  (Md.) 31 

Henryetta,  Okla 44 

Henryetta  bed  (Okla.) 44 

Henryville,  Oreg 45 

Henryville  mine  (  Oreg. ) 45 

Herbert,  Term 54 

Herndon,  TV.  Va 81 

Herrin,  111 23,25 

Herrin  bed  (111.) 23, 24 

Hesperus,  Colo 20 

Hesperus  bed  (Colo.) 20 

Hesperus  mine  (Colo.) 20 

Hiawatha,  Utah, 60 

Hiawatha  bed  (Utah) 60,61 

Hiawatha  No.  1  mine  (Utah) 60 

Hiawatha  No.  2  mine  (Utah) 60 

Hiekey  mine  (Wyo.) 82 

Hickory  No.  2  mine  (Okla.) 45 

Higginsville,  Mo 34 

High  Cliff  mine  (Tenn.) 55 

Highland  No.  2mine(Tenn.) 56 

Highland  Junction,  Tenn 59 

Hilger,  Mont 36 

Hillis  prospect  (Oreg. ) 45 

Hillman ,  Pa 51 

Hillsdale  No.  6  mine  (Pa.) 50 


HilMlle,  Pa 48 

Hilton  mine,  (S.  Dak.) 53 

Himyar  mine  ( Ky . ) 29 

Hit  chew  mine  (  Pa. ) 51 

Hitchman  mine  ( TV.  Va.) 74 

Hite  mine  ( Pa. ) 46 

Hi-Top  mine  ( TV.  Va.),  coal,  ash,  fusibility...  70 

Hi-Top  mine  (TV.  Va.),  coal  ash,  fusibility...  69 

Hoffman,  Md 31 

Hogan  prospect  (Utah) 61 

Hogback  bed  (N.  Mex.) 40 

Holbrook,  TV.  F.,  acknowledgment  to 1 

Holland  No.  1  mine  (Mo.) 33 

Holmes,  J.  A. ,  work  cited 10 

Holmes  mine  (N.  Mex.) 38 

Holsopple,  Pa 52 

mine  and  car  samples 85 

Home  No.  1  mine  (Mo.) 34 

Homer  City,  Pa 50 

Home  Riverside  No.  1  mine  ( Kans. )    27 

Home  Riverside  No.  3  mine  (Kans.) 27 

Honolulu  prospect  (Oreg.) 45 

Hooper  bed  ( Tenn. ) 57 

Hornbrook  No.  3  mine  (TV.  Va.) 78 

mine  and  car  samples 88 

Horner  mine  ( Mont. ) 36 

Horseshoe  Bend,  Colo 22 

Horseshoe  mine  (Pa.) 49 

Horseshoe  mine  (Colo. ) 23 

Hopedale,  Ohio 43 

Hopewell,  Pa 46 

Hopkins  mine  ( TV.  Va. ) 80 

Hotcoal,  TV.  Va 77 

mine  and  car  samples 87 

Hotcoal  mine  ( TV.  Va.) 77 

See  also  Gulf  mine. 

Householder  mine  (  Ohio) 42 

Houston  No.  1  mine  (TV.  Va.) 72 

Houston  No.  2  mine  (TV.  Va.) 72 

Howard  mine  ( TV.  Va. ) 75 

Hubbard,  Md 31 

Hudson,  Wyo. 82 

Huger,  W.  Va 73 

Hughes,  Okla 44 

Hugett  mine  (Tenn.) 59 

Hughey  prospect  (Wyo.) 84 

Hume,  Mo 33 

Hunter,  Ohio 41 

Huntington,  Ark 17 

Huntsville,  Mo 35 

Huntsville,  Tenn 59 

Husebye-Ellithorpe  mine  (N".  Dak.) 41 

Hum,  Wash 68 

Hurst  No.  1  mine  (Mo.) 33 

Hustead  mine  (Pa.) 50 

Hutchinson,  W.  Va 74 

Hutchinson  mine  (W.  Va.) 74 

I. 

I  bed  (Utah) 61 

Iditarod,  Alaska 15 

Igloo  Creek,  Alaska 17 

Illinois,  mine  and  car  samples 13 

See  also  beds,  mines,  and  towns  named. 

Imboden,  Va 65 

Imboden  No.  2  mine  (Va.) 65 


104 


INDEX. 


Page. 

Independence  mine  (Mo.) 34 

Indiana  No.  6  mino  (Pa.) 50 

Indian  Creek  niine(Ind.) 25 

Indian  mine  (Wyo.) 82 

Indian  Mountain  mino  No.  3,  coal 55 

Indiomine  (Ala.) 14 

Industrial  mine  (Colt.) 18 

Industry,  111 34 

Inez ,  Wyo 82 

Inei  mine  (Wyo.) 83 

Ingrim  Branch,  W.  Va 69 

mine  and  car  samples 85 

Ingram  Branch  No.  2  mine  (W.  Va) 69 

mine  and  car  samples 85 

Inman.  Va 65 

Intennont  No.  6  mine  (Va.) 65 

International  mine  (Colo.) 22 

International min«  (Mont.) 35 

Iron,  in  ash,  redaction  of,  effect  of 3 

Irondale,  Ohio 43 

Iroquois,  W.  Va '.  81 

mine  and  ear  samples 89 

Iroquois  mine  CSV.  Va.) 81,89 

Irvona,  Pa 49 

Island,  Ky 29 

Island  Creek  mine  (W.  Va.) 71 

Island  Run  mine  (Pa.) 46 

Italian  Biue  Gem  mine  (Term.) 55 

J. 

Jaek  Rock  No.  3  mine  (Term.) 65 

Jack  Roc-k  No.  3  bed  (Va.) 63 

Jackson  mine  (Colo.) 21 

Jackson  mine  (Tenn.) 5S 

Jackson  mine  (Va.) 64 

Jacksonville,  Mo 35 

Jacksonville  mine  (Mo.) 35 

Jacobs,  Pa 50 

Jacobs  mine  (Pa.) 50 

Jeggerbed  (Ala.) 15 

Jake-  Miller  mine  (Pa.) 52 

Jake'?  Branch  mine  (Tenn.) 69 

Jake's  Tank,  Tenn 59 

James  mine  (Colo.) 21 

Jamas  mine  (Pa.) 48 

Jameson  Blue  Gem  mine  (Tenn.) 55 

Jamison  No.  4  mine  (Pa.) 53 

Jamison vffle,  Pa 47 

Jasonrille,  Ind 25 

Jawbone  bed  ( Va.) 65 

J.B.  B.  No.  1  mine  (W.  Va.) 73 

J.B.  B.  No.2mine(W.Va.) 73 

J.  B.  B.  No.  3  mine  ( W.  Va.) 73 

J.  B.B.  No.  4  mine  (W.  Va.) 73 

J.  B.  B.  No.  5  mine  ( W.  Va.) 73 

Jefferson  bed  (Ala.) 14 

Jefferson  center,  Pa 47 

Jeffries  mine  (Ohie) 41 

Jelllco,  Tenn 55 

Jeliicobed(Ky.) 29 

Jellicobed  (Tenn.) 53-55,58,59 

J«mand,W.  Va 81 

JenkinjuiK:!,  W.  Va 73 

Jenkinjones  No.  6  mine  (W.  Va.) 73 

mine  and  car  samples 86 

Jeukinjones  Ne.  7  mine  (W.  Va.j 73 
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Jeukinjones  No.  8  mine  (W.  Va.) 73 

mine  and  car  samples S6 

Jcukin.v  K\ 39 

Jenny  Liud,  Ark 17 

Jenny  l.ind  No.  17  mine  (Ark.) 17 

Jesse  Knight  prospect  (Utah) 61 

Jewell,  Va 64 

Jewell  Ridge  No.  1  mine  (Va.) 64 

Jim  M on uen  mine  (N.  Dak.) 41 

Joe  Collum  mine  (Colo.) 21 

John  Dyer  mine  (Pa.) 53 

John's  Branch  mine  (W.  Va.) 74 

John  Sines  mine  (Md.) 32 

Johnson  mine  (Ohio) 42 

Johnson  mint-  (Wyo.) SI 

Johnstown,  Pa 47 

Jones  bed  ( Mont .) 38 

Jones  coal  bank  ( W.  Va.) 71 

Jones  mine  (Mont.) 38 

Jones  mine  (N.  Mei.) "9,40 

Jones  mine  (N.  Dak.) 41 

Jones  mine  (S.  Dak.) 53 

Jones  No.  1  mine  (Mo.) 35 

Jordan,  Mont 36 

Jordan  bed  (Mo.) 33 

Jordan  bed  (Tenn.) 54 

Josephine,  Va 65 

J.  S.  T.  mine  ( Va.) 64 

Jumbo  bed  (Colo.) 20 

K. 

Ka,  Va 64 

Kansas,  coals,  from,  classification  of 11 

See  also  beds,  mines,  and  towns  named. 

Karthaus,  Pa 49 

Kay  Moor,  W.  Va 69 

Kay  Moor  No.  1  mine(W.  Va.) 69 

Kay  Moere  No.  2  mine  ( W.  Va.) 69 

K.  C.  Midland  No.  4  mine  (Mo.) 32 

Kearns  and  Duggins  mine  (Utah) 61 

Keaton  mine  (Tenn.) 59 

Kebler  No.  2  mine  (Colo.) 19 

Keenemine  (Mont.) 37 

Kelley  Bed  (Tenn.) 57 

Kellioka  ((')  bed  (Ky.) 2S 

Kelly  bed,  (Alaska) 16 

Kelly  bed  (Va.) 63,65 

Kelly  mine 16 

Kelly's  Cruek  No.  3  ( W.  Va.) 71 

Kemmerer,  Wyo 83,  >i 

Kern  merer  bed  (Wyo.) 83 

Kemmerer  No.  1  bed  (Wyo.) 84 

Kemmerer  No.  1  mine  (Wyo.) 84 

Kemmerer  No.  4  mine  (Wyo.) 84 

Kemmerer  No.  5  mine  (Wyo.) 

Kemmerer  No.  6  mine  (Wyo.) 83 

Kemp  mine  (Ohio) 41 

Kempton,  W.  Va 76 

Kemptonmine(W.  Va.) 76 

Kenilworth,  Utah 61 

Kenilworth  bed  ( Utah) 61 

Kenilworth  mine  (Utah) 61 

Kent  bed  (Tenn.) 55 

Kennedy  bed  (Va.) 63,64 

Kentucky,  coals  from,  classification  of 11 

See  also  beds,  mines,  and  towns  named. 
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Kentucky  Jewel  mine  (Ky.) 20 

Keokee,  Va 63 

Kerr  bed  (Mont.) 36 

Kerr  mine  (Mont.) 36 

Kettle  Island,  Ky 27 

Kildow  mine(W.  Va.) 76 

Kilsyth,  Tenn 55 

Kilsyth,  W.  Va 69 

Kilsyth  mine  iff.  Va.) 69 

Kimball,  W.  Va 73 

Kimberly,  Tenn 55 

Kimberly  mine  (Colo.) 21 

Kimberly  mine  (Tenn.) 55 

King  bed  (Colo.) IS 

King  mine  (Colo.) 18 

King  mine  (Wash.) 6S 

King  mine  CSV.  Va.) 73 

mine  and  car  samples 87 

King  mine  ( Wyo.) 81 

King  Mountain  mine  (Tenn.) 55 

King  No.  98  mine  ( W.  Va.) 73 

Kingsland  mine  (Md.) 31 

Kingsley  mine  (Md.) 31 

Kings  River,  Alaska 17 

Kinsey  mine  (Ohio) 42 

Kirby,  Wyo 83 

Kirby  No.  1  mine  ( W.  Va.) 76 

Kirk  strip  pit  (Okla.) 45 

Kirksville,  Mo 32 

Klondike  mine  (Tenn.) 53 

Krtuflsenmine(S.  Dak.) 53 

Koehler,  N.  Mex 39 

Koehler  mine  (N.  Mex.) 39 

Koehler  No.  1  mine  (N.  Mex.) 39 

Koehler  No.  2  mine  (N.  Mex.) 39 

KolbaakmiBe(N.Dak.) 41 

Konamine.    See  Elkhorn  mine  (Ky.). 

Kooi,  Wyo 84 

Kooi  mine  (Wyo.) 84 

Koontz  mine  (Md.) 32 

Kubler  mine  (Colo.) 19 

Kugruk  mine  (Alaska) 15 

L. 

La  Belle  mine  (W.  Va.) 43 

Labor  Exchange  mine  (Mo.) 34 

Ladd,  Wash 67 

Lady  Wellington  bed  (Wash.) 68 

Lafayette,  Colo 18 

Laf  ollette,  Tenn 5* 

Lake  Superior  No.  1  mine  (W.  Va.) 73 

Lam  mine(Ky.) 26 

Lancing,  Tenn 57 

Lander  bed  (Wyo.), 82 

Landreth  No.  1  mine  (Mo.) 34 

Landrus,  Pa 52 

Lane  No.  1  mine  (Mo.) 33 

Lansing,  Kans 27 

Large  bed  (Va.) 63 

Laughlinmine  (Ohio) 41 

Laurel  Branch  mine  (Va.) 63 

Laurel  Smokeless  mine  (W.  Va.) 77 

mine  and  car  samples 87 

Lavina,Mont 37 

Lay,  Colo 21 

Layland,  W.  Va 69 
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Layland  No.  1  mine  (W.  Va.) 69 

Layland  No.  2  mine  (W.  Va.) 89 

Layland  No.  3  mine  ( W.  Va.) 69 

Layland  No.  4  Mine  (W.  Va.) 69 

Laymance  mine  (Tenn.) 58 

Lay  mine  (Colo.) 31 

Leavenworth,  Kans 27 

Leckie,  W.  Va 73 

Leckie  No.  1  mine  (W.  Va.) 73,77 

Leckie  No.  2  mine  (W.  Va.) 73,77 

mine  and  car  samples B7 

Lee  bed  (Va.) 65 

Lee  No.  6  mine  (Va.) 65 

Lego,  W.  Va 77 

mine  and  ear  samples 87 

Lehigh,  Okla 43 

Lehigh  Valley  No.  J  mine  (Pa.) 48 

Lehigh  Valley  No.  15  mine  (Pa.) 4$ 

Leighton  mine  (Md.) 32 

Leith,  N.  Dak 41 

Lennut,  Ky 30 

Lenore  mine  (Pa.) 5* 

Lenore  No.  1  mine  (Pa.) 49 

Lenore  No.  2  mine  (Pa.) 49 

Lenox  bed  (Colo.) 19 

Letter,  Colo : 1© 

Lester,  W.  Va 7S 

mine  and  care  samples S7 

Leetej  mine  (Colo.) 19 

Le.ner  Smokeless  mine  (W.  Va.) 78 

Levan  (Tean.) SS 

Levi  Berkey  mine  (Pa.) 51 

Lewis-Finley  No.  1  mine  ( W.  Va.) 69 

Lewis,  Mo.  :■ C I4 

Lex,  W.  Va : 76 

Lexington,  Mo .'  84 

Lexington  bed  (Mo.) 33-35 

Lick  Branch,  W.  Va 73 

mine  and  car  samples -86 

Lick  Fork,  W.  Va.'. 69 

Lick  Fork  No.  1  mine  (W.  VaJ 69 

Lick  Fork  No.  2  mine  (W.  Va.) 69 

Liggett,  Lad 26 

Lignite,  ash,  fusibility  of * 17, 

B2, 36-38, 40, 41, 45,  S3, 60. 62  83 

Lignite  Creek  (Alaska) '     17 

Ligon  strip  pit  (Okla.) 43 

Ligonier,  Pa 53 

Lilly,  Pa. 47 

Lillybrook,  W.  Va'. *8 

mine  and  car  samples §7, 88 

Lillybrook  No.  1  mine  (W.  Va.) 78 

mine  and  car  samples «T 

LMlybrook  No.  2  mine  ( W.  Va.) 77 

Lillybrook  No.  S  mine  (W.  Va.),  miire  and 

car  samples 83 

Lilly  mine  ( W.  Va.),  mine  and  oar  samples. .  SS 

LineolnN-o.  1  mine  (Pa.) 47 

mine  and  car  samples 85 

Line  Island  eoai bank  (W.  Va.) 71 

Linmermine  (Pa.) 51 

Lint  on,  Ind 25 

Littell,  Wash. 67 

Little  Alleghany,  Md. 81 

Little  bed  (Va.) «6 

Little  Bed  (W.  Va.) 76 
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Little  Brushy  mine  (Tenn.) 68 

Little  Pittsburgh  bed  (Pa.i 52 

Little  Thaeker  mine  (W.  Va.) 30 

Littleton.  Ala 14 

Little  Vermillion  mine  (111.) 25 

Litton.  Tenn 54,56 

Llanfair,  Pa 47 

Lochgelly .  W.  Va 6'J 

mine  and  car  sample BE 

Lochgelly  mine  (W.  Va.) 66,86 

Lo^-k  Haven.  Pa 40 

Lochrie  Arrow  mine  (Pa.) 62 

mine  and  ear  samples 86 

Locke,  C.  R.,  acknowledgement  to l 

Locust,  Pa 50 

Locust  Grove  Xo.  1  mine  (W.  Va.) 69 

Locust  drove  Xo.  2  mine  (W.  Va.) 95 

Locust  mine  (Fa.) 00 

Lodgegrass,  Mont 35 

Lodgepole,  S.  Dak 53 

Logan  Xo.  6}  mine  (Pa.) 47 

Logansport  P.  O.,  Pa 4ti 

Log  Mountain  bed  (Tenn.) 55 

Log  Mountain  Xo.  1  mine  (Ky.) 27 

Log  Mountain  Xo.  52  (Ky.) 27 

Lombard,  Mont 35 

Lonaconing,  Md 31,32 

Longacre,  W.  Va 69 

Long  Branch,  W.  Va G9 

mine  and  car  samples 85,86 

Long  Branch  Xo.  1  mine  (W.  Va.) 69 

mine  and  car  samples 85-86 

Long  Branch  Xo.  2  mine  (W.  Va.) 69 

mine  and  car  samples 86 

Long  prospect ,  mine  (Tenn.) 59 

Long  Prospect,  mine  (Tenn.) 59 

Long  Ridge  mine  (Tenn.) 57 

Long  Valley,  Pa 47 

Long  Valley  mine  (Pa.) 47 

Looi,  Wyo 84 

Lorado  Xo.  1  mine  (W.  Va.) 71 

Lord,  X.  W.,  work  cited 1 

Lord  bed  (Colo.) 21 

Lord  Village,  Md 31 

Lore  City,  Ohio 42 

Lost  Creek,  W.  Va 71 

Lost  Spring,  Wyo 82 

Lothair,  Ky 29 

Lou  Creek  bed  (Colo.) 21 

Lou  f'reek  mine  (Colo.) 21 

Louisville,  Colo 18 

Louisville  Xo.  1  (W.  Va.) 75 

Louisville  Xo.  2  (W.  Va.) 75 

Lovejoy,  Tenn 59 

Lower  Acme  bed  (Colo.) 18 

Lower  Banner  bed  (Va.) 63-65 

Lower  Banner  Xo.  1  mine(Va.) 65 

Lower  bed  (Colo.) 20 

Lower  bed  (Utah ) 61 

Lower  Big  Muddy  bed  (Wyo.) 82 

Lower  Boiling  bed  ( Ky. ) 29 

Lower  Boiling  bed  ( Va.) 65 

Lower  Burned  bed  (Wyo.) 82 

I^ower  Dean  bed  (Tenn.) 54 

Lower  Elkhorn  bed  (Ky.) 29 

Lower  Freeport  bed  (Md.) 31 


Page. 

Lower  Freeport  bed  (Ohio) 42,43 

Lower  Freeport  bed  (Pa.) 46  r>2 

Lower  Freeport  bed  (W.  Va.) 71 

Lower  Hartshornebed  (Ark.) 17 

Lower  llartshorne  bed  (Okla.) 44 

Lower  II ignite  bed  (Ky.) 27 

Lower  Kittanning  bed(Md.) 31,32 

Lower  Kit  tanning  bed  (Ohio) 42-43 

Lower  Kittanning  bed  (Pa.) 46-52 

mine  and  car  samples 85 

Lower  Kittanning  bed  (W.  Va.) 71,76 

Lower  Mercer  bed  (Pa.).    See  No.  3.  bed. 

Lower  Xo.  5  bed  (A  laska) 16 

Lower  Rich  Hill  bed  (Mo.) 33 

Lower  Seaboard  bed  (Va.) 64 

Lower  Seam  mine  (Tenn.) 58 

Lower  Standiford  bed  (Va.) 29 

Lower  Vein  bed  (Pa.) 51 

Lower  Weir-Pit tsburg  bed  (Mo.) 33 

Loyal  Hanna  Xo.  6  mine  (Pa.) 51 

Lucas  and  Smith  mine  (Utah) 61 

Lucerne  Xo.  1  mine  (Pa.) 50 

Lucerne  No.  3  mine  (Pa.) 05 

Lucesco,  Pa 53 

Lucesco  mine  (Pa.) 53 

Luke,  Md 31 

Lumberton,  N.  Mex 39 

Lyken  Hill  mine  (Va.) 63 

Lynwin  mine  (W.  Va.) 78 

M. 

M  bed  (Mont.) 35 

Mabscott,  W.  Va 78 

Mabscott  mine  (W.  Va.) 78 

McAlester,  Okla 44 

McAlester  bed  (Okla.) 43, 44 

McAlester-Ed wards  No.  1  mine  (Okla.) 44 

McAlpin,  W.  Va 78 

mine  and  car  samples 88 

McAlpin  mine  (W.  Va.) 78 

McAlpin  No.  1  mine(W.  Va.) 80 

McCallum  mine  (Colo.) 19 

McCauley  bed ,  Alaska 16 

McCauley  prospect,  Alaska 16 

McClain  mine  (Ohio) 42 

McComas,W.  Va 75 

McConnell bed  (Va.) 63 

McCulloh  mine  (Md.) 32 

McCurtain,Okla 43 

McCurtain  bed  ( Okla.) 43 

McDowell,  W.  Va 73 

McDowell  mine  ( W.  Va.) 73 

McGarey,  Pa 51 

McGees  Mills,  Pa 49 

McGregor,  Colo 22 

McGuflfey  mine  (Wyo.) 83 

McGuire,  Colo 19 

McHenry,  Ky 29 

McHenry  mine  (Ky.) 29 

McKellmine(W.  Va.) 69 

McKinley  mine  (Wyo.) S2 

Mackton  bod  (Mont.) 36 

Mackton  mine  (Mont.) 36 

McLean  mine  (Tenn.) 59 

McLean  Siding,  Tenn 59 

McXeil-IIerron  coal  bank  (W.  Va.) 71 
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McXeilXo.  1  mine  (Colo.) 22 

McNeil  No.  3  mine  (Colo.) 22 

McNutt  mine  (Okla.; 45 

Macon,  Mo 34 

McQuade  Station,  W.  Va 78 

McRoberts,  Ky 29 

McTavish  and  Bailey  mine  (Pa.) 49 

Madisonville,  Ky 28 

Madrid,  N.  Mex 10 

Magdalena,  X.  Mex 40 

Magnet  bed  (Colo) 19 

Magnet  mine  (Colo.) 19 

Magnet  mine  (Ky .) 27 

Mancos,  Colo 20,21 

Mahaney,  Pa 19 

MahatTey  mine  (Pa.) 49 

Maher  mine  ( W.  Va.),  mine  and  car  samples.  87 

Mahoning  bed  (Ohio) 42 

Mahoning  bed  (W.  Va.) 71 

Main  Island  Creek  No.  5  mine  (W.  Va.) 71 

Main  Mountain  mine  (Tenn.) 53 

Maitland,  Colo 19 

Maitlandbed  (Alaska 16 

Maitland  mine  (Colo.) 16 

Majestic,  Ala 14 

Majestic  mine  (Ala.) 14 

Malone  mine  (Ohio) 42 

Malta,  Mont 37 

Mammoth  bed  (Colo.) 19 

Mancos  bed  (Utah) 61 

Manhaven,  N.  Dak 41 

Manhavenbed  (N.  Dak.) 41 

Manring,  Tenn 55 

Manufacturers  No.  1  mine  (Mo.) 32 

Marceline,  Mo 34 

Marcellius  (N.  Mex.) 40 

Margaret  No.  1  mine  (Ala.) 14 

Margaret  No.  2  mine  (Ala.) 14 

Marion- Anna  mine  (Tenn.) 55 

Marquette,  111 23 

Marquette  No.  1  mine  (111.) 23 

Marr  mine  (Colo.) 19 

Mart,  Va 62 

Martin  coal  bank  (W.  Va.) 71 

Marting,  W.  Va 69 

Martinsburg,  Mo 33 

Martinsburg  No.  1  mine  (Mo.) 33 

Martins  ferry,  Ohio 41 

Marvel,  Ala 14 

Marvel  mine  (Ala.) 14 

Maryland,  coals  from,  classification  of 11 

mine  and  car  samples 13 

See  also  beds,  mines,  and  towns  named. 

Maryland  mine  (Md.) 32 

Maryland  mine  (Pa.) 48 

Mary  Lee  bed  (Ala.) 14, 15 

Marytown,  W.  Va 73 

Marytown  mine  ( W.  Va.) 73 

Mashel  mine  (Wash.) 67 

Mason  bed  (Ky.) 27 

Matanuska,  Alaska 17 

Mater,  Ky 29 

Matherville,  111 24 

Matewan,  W.  Va 75 

Matoaka,  W.  Va 75 

Max  Meadows,  Va 65 


Mayer  No.  9  mine  (Kans.) 27 

Maylene,  Ala 15 

Maylene  bed  (Ala.) 17 

Maylene  mine  (Ala.) 17 

Meade  No.  1  mine  (W.  Va.; 77 

Mead-Pocahontas  mine  (Va.) 66 

Meadow  bed  ( Va.) 65 

Meadow  Branch  mine  (Tenn.) 55 

Mead-Pocohontas  mine  ( W.  \"a. ) 81 

Medicine  Bow,  Wyo 81 

Medicine  Lake,  Mont 38 

Meeker,  Colo 21 

Meeker  mine  (Colo.) 21 

Meeteetse,  Wyo S3 

Meigs  Creek  bed  (Ohio) 41,43 

Melbourne,  Mo 33 

Melmont,  Wash * 67 

Melmont  mine  (Wash.) 67 

Mendenhall  mine  (S.  Dak.) 53 

Mendota,  Mo 35 

Mend ota,  Wash 67 

Mendota  mine  (Wash.) 67 

Mendota  No.  2mine  (Mo.) 35 

Mercer  bed  (Md. ) 31, 32 

Merrimac,  W.  Va 75 

Merrimac  mines  ( Va.) 63 

Merrimac  prospect  (Va.) 63 

Mertens,  Md 31 

Mert ens  mine  (Md.) 31 

Mesa  Verde  bed  (Wyo.) 82 

Metalt on,  W.  Va 78 

Meyers  bed  (Oreg.) 45 

Meyers  prospect  (Oreg.) 45 

Middle  bed  (N.  Dak.) 41 

Middle  Kittaning  bed  (Ohio) 42, 43 

Middle  Kittaning  bed  (Pa.) 46, 47, 49-51 

Middle  Kittaning  bed  ( W.  Va.) 71, 76 

Middle  Ridge  mine  (Tenn.) 53 

Middle  Seaboard  bed  ( Va.) 64 

Middle  States  mine  (W.  Va.) 73 

Midland,  Md 31 

mine  and  car  samples 85 

Milan,  Mo 35 

Milan  No.  1  mine  (Mo.) 35 

Milburn  prospect  (Utah) 61 

Milhoan  mine  (Ohio) 41 

Mill  Creek,  W.  Va SO 

Mill  Creek  mine  ( W.  Va.) 69 

Mill  Creek  No.  1  mine  ( W.  Va.) 70 

Mill  Creek  prospects  (Tenn.) 56 

sillier  and  Greene  No.  1  mine  (Md.) 31 

Miller  No.  1  mine  (Pa.) 47 

Miller  Pocahontas  mine  (W.  Va.) SO,  SI 

Millers  Creek  bed  (Ky.) 28.29 

Millsop  mine  (Mont.) 36 

Mills  strip  pit  (Okla.) 43 

Milner,  Colo 22 

Milner  bed  (Va.) 64 

Milner  prospect  (Va.) 64 

Minden,  W.  Va 70 

Mind  en  mines,  Mo 33 

Minden  No.  2  mine  ( W.  Va.) 70 

Minden  No.  3  mine  ( W.  Va.) 70 

Minden  No.  4  mine  (W.  Va.) 70 

Minden  No.  5  mine  (W.  Va.) 70 

Mingo  bed  (Tenn.) 55 
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Mingo  No.  4  mine  CPenn.) 55 

Mingo  No.  5  mine  (Tenn. > 55 

Minnie  Bell  mine  (W.  Va. ) 70 

mine  and  car  samples S6 

Min«hallbed(Ind.) 26 

Misqually  Chief  bed  (Wash.) 67 

Miseoula,  M«nt 37 

Missouri,  coals  from,  classification  of 11 

Stt  alto  beds,  mines,  and  towns  named. 

Missouri  City,  Mo 33 

Missouri  City  No.  1  mine  (Mo.) 33 

Mistletoe,  W.  Va 7^ 

Mitchell  bed 19 

Mitchell  mine  (Colo.) 19 

Mitehell  mine  (Wyo.) 80 

Moberly,  Mo, 35 

Mobley  mine  (Ohio) 43 

Model  mine  (Wyo.) 83 

Modoc  No.  1  mine  (W.  Va.) 75 

Modoc  No.  2  mine  ( W.  Va.) 75 

Mohawk  bed  ( Va.) 62 

Mohawk  No.  1  mine  ( Va. ) 63 

Mx>hawk  No.  2  mine  ( Va.) 63 

Molybden«m-wirereistaneefiirnaee,sectienof        9 

use  of 9 

Monarch,  Wyo 84 

Monareh  bed  (Tenn.) „ 54 

Monarch  bed  ( Wye.) 84 

Monarch  mine  (Term.) 54 

Monarch  mint  (Wash.) 67 

Monareh  mine  (Wyo.) 48 

Monarch  No.  2  mine  (Colo.) 18 

Mondak,  Mont 38 

MoneTo,  N.  Mex 39 

Monida,  Colo 23 

Monoagah,  W.  Va «4 

MoMngahela  City,  Pa 53 

Monroe  No.  1  mine  (Md.)..l 31 

Monroe  No.  2mine(Md.) 31 

Moahigue  No.  1  mine  (Tenn.) 59 

iftmtagueNo.  3  mine  (Tenn.) 59 

Montague  No.  6  mine  (Tenn.) 59 

Montana,  coarls  from,  elaasifieation  of 12 

lipiit  e  frem,  classification  of 12 

See  aUo  beds,  mines,  and  tewns  named. 

Montana  Station,  W.  Va 74 

Montell.Md 31 

Mentell  Tunnel  mine  (Md.) 31 

Monterey,  Pa 48 

Monterey,  Tenn 59 

Mon»erey  mine  ( Pa.) 4$ 

Monterey  mine  (Tenn.) 59 

M»»tevallo  bed  (Ala. ) 15 

Monteeuma  bed  (Wash.) 67 

yt<->n  I  ezama  mine  ( Wash. ) 67 

Montgomery  mine  (Celo.) 21 

M«n»gomeryville  mine  (Pa.) 46 

Montlake,  Tenn 57 

Mentlake  mine  (Tenn. ) 57 

Montlake  No.  4  mine  (Tenn.) 97 

Mo»reroft,  Wyo 84 

Moore  mine  (Ohio) 43 

Mw«  Creek,  Alaska 17 

Mora,  V.  Va 75 

More*,  W.  Va 78, 81 

Mergan  bed  (Pa.) 62 


Pap  p. 

Morganfield,  Ky 30 

Morganfield  mine  ( Ky. ) 30 

Morgan  Springs  bed  (Tenn.) 51,56 

Morgantown,  Ky 27 

Morley,  Colo 20 

Morley,  Tenn 55 

Morley  mine  (Colo.) 20 

Mormon  mine  (Colo.) 20 

Morning  Glory  mine  (Tenn.) 59 

Morris,  Ala 14 

Morrisdale,  Pa 49 

Morrisdale  No.  1  mine  (Pa.) 49 

Morrisdale,  No.  2  mine  (Pa.) 49 

Morrisdale  No.  3  mine  ( Pa. ) 49 

Morrison,  Colo 20 

Morrison,  Md 31 

Morris  Run,  Pa 52 

Morris  Smokeless  No.  1  mine  ( W.  Va.) 81 

Morton,  Wash 67 

Mosby  bed  (Colo.) 18 

Mosbymine  (Colo.) 18 

Moscow  No.  3mine(Md.) 31 

Moshannon  bed  ( Pa. ) 49 

MoshanmonNo.  10  mine  (IV.) 48 

Mound  mine  (W.  Va.) 74 

Moundsville,  W.  Va 74 

Mount  Carbon,  Colo 19 

Mount  Ephraim,  Ohio 43 

Mount  Harris,  Colo 22 

Mount  Harris  mine  (Colo.) 22 

Mount  Hope,  W.  Va 78,78 

mine  and  car  samples 86 

Mount  Savage,  Md 31 

Mount  Savage  bed  (Md.),  See  Mercer  bed. 

Mount  Streeter,  Colo 21 

Mowrymine  (Colo.) 21 

Mud  Slip  bed  (Tenn.) 59 

Mulberry,  Kans 27 

Mulberry  bed  (Mo.) 33 

Mulga,  Ala 14 

Mulga  mine  (Ala.) 14 

Mulky  bed  (Mo.) 33-35 

Mullens,  W.  Va 81 

Mullens  mine  ( W.  Va.) 81 

Mullens  Smokeless  mine  ( W.  Va.) 81 

Mullinmine(Ky.) 29 

Munson,  Pa 49 

Muntzmine  (Pa.) 47 

Mutual  mine  (Colo.) 19 

Myers  bed  (N.  Mex.) 39 

Myers  mine  (N.  Mex.) 39 

N. 

Nanty  Olo,  Pa 47 

mine  and  car  samples 85 

Napoleon,  Mo 34 

Natural  coke,  ash,  fusibility  of 1 7, 62 

Navajo  mine  (N.  Mex.) 39 

Navajo  No.  lmine(N.  Mex.) 39 

Navajo  No.  2  mine  (N.  Mex.) 39 

Nealmine(W.  Va.) 78 

mine  and  car  samples 87 

Neals  mine  ( Pa.) 46 

Nealy,  Pa 47 

Nealymine  (Pa.) 17 

Nebo,Ky 28 
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Nebomine  (Ky.) 28 

Nelson  bed  (Term.) 56  59 

Nelson  mine  (S.  Dak.) 53 

Nelson  mine  (Train.) 56 

Nemo,  Term 58 

Nenana  River  (Alaska) 17 

Nethkin  mine  (Md.) 31 

Neva  mine  (Pa.) 52 

Nevada  mine  (Nev.) 38 

New  Acme,  Wyo 84 

New  Acme  mine  (Wyo.) 84 

New  Castle,  Colo 19 

Newcomb,  Tenn 55 

Newcomemine  (Ky.) 27 

Newcomb  mine  (S.  Dak.) 53 

New  Cumberland,  W.  Va 71 

New  England  No.  1  mine  (Tenn.) 58 

New  Etna  No.  1  mine  (Tenn.) 57 

New  Etna  No.  2  mine  (Tenn.) 57 

New  Field  No.  1  mine  (Pa.) 46 

Newhall,  W.  Va 73 

mine  and  car  samples ^7 

New  Home,  Mo :;;; 

New  Home  No.  1  mine  (Mo.) 33 

New  Hughes  mine  (Ky.) 29 

Newland,  Tenn 59 

Newman  prospect  (Tenn.) 59 

New  Mexico,  coals  from,  classification  of 12 

See  also  beds,  mines,  and  towns  named 

New  Mexico  mine  (N.  Mex.) 40 

New  mine  (Pa.) 52 

New  Monarchmine  (Wyo.) S3 

Newport  bed  ( Oreg.) 45 

New  Prospect  (Tenn.) 59 

New  River  mine  (Tenn.) 53 

New  River  mine  (W.  Va.) 71 

New  Salem,  N.  Dak 41 

New  Salem  No.  1  mine  (N.  Dak.) 41 

New  Salisbury,  (Ohio) 42 

New  Somerset  mine  (W.  Va.) 43 

New  State  strip  pit  (OkLi.) 45 

Niblock  mine  (Wash.) 66 

Nicholmine  (W.  Va.) 69 

mine  and  car  samples 85 

Nicholson  mine  ( Ky.) 2S 

Nicholson  mine  (Ohio) 43 

Nicholson  No.  2mine  (Tenn.) 55 

Nickel  Plate  bed  (Ala.) 14 

Nipper  and  Monroe  mine  (N.  Dak.) 40 

Noble  mine  ( Ohio) 43 

Nora,  Va 62 

Nora  Mills  mine  (Va.) 62 

Nora  mine  (W.  Va.) 72 

Norfolk  mine  (W.  Va.) •. 73 

Norrismine(Pa.) 49 

North  and  South  mine  (W.  Va.) 69 

North  Dakota,  lignite  from,  classification  of. .  12 
See  also  Beds,  mines,  and  towns  named. 

Northern  Central  No.  2  mine  (Mo.) 35 

North  Fork  bed,  (Va.) 63 

North  Fork  mine  (Ky.) 2S 

North  Main  mine  (Ky.) 28  30 

North  No.  2  mine  (W.  Va.) 69 

North  Pittsburgh  Realty  mine  (Pa.) 47 

North  Pole  mine  (Tenn.) 59 

North  Side  mine  (Mont.) 35 

59357°— 22 8 
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North  Tunnel  mine  (Utah) 61 

Northwestern  No.  9  mine  (Mo.) 34 

Norton,  Va 65 

Norton  No.  1  mine(Ky.) ...        28 

Norton  No.  2  bed  (Va.) 65 

Norton  No.  2  mine  ( Va.) 65 

Norton  No.  4  mine  ( Va.) 68 

Nortonville,  Ky 25 

Novinger,  Mo 32 

No.  1  bed  (Alaska) ."        17 

No.  1  bed  (111.) 24 

No.  1  bed  (Ky.)    See  Millers  Creek  bed. 

No.  1  bed  (Mont.) 37 

No.  1  bed  (N.  Mex.) "[       39 

No.  1  bed  (Utah) '  60 

No.  lbed(Va.) ........"...       63 

No.  1  bed  (Wash.) 66,67,68 

No.  1-Amine  (Utah) 61 

No.  1  bed  (W.  Va.).    See  Eagle  bed. 

No.  1  Coking  bed  (Wash.) 67 

No.  lmine(Ky.) 28,30 

No.  1  mine  (Mo.) 33 

No.  1  mine  ( Va.) 65 

No.  1  mine  ( W.  Va.) " " " "       72 

No.  1  upper  bed  (Wyo.) 84 

No.  2  bed  (Alaska) .  16, 17 

No.  2  bed  (Colo.) ***      '19 

No.  2  bed  (HI.) 24 

No.  2  bed  (Mont.) " "       35 

No.  2  bed  (N.  Mex.) ""       39 

No.  2  bed  (Utah) "m][\       60 

No.  2  bed  ( Va. ) ' . "       63 

No.  2  bed  (Wash.) 66,67,68 

No.2Abed  (Va.) 63 

No.  2  Coking  bed  (Wash.) 67 

No.  2  Gas  bed  (W.  Va.) 69-71,75 

mine  and  car  samples 86 

See  also  Rowe  bed. 

No.  2  mine  (Mont.) 35 

No.  3  bed  (Alaska) 16 

No.  3  bed  (Ind.) 26 

No.  3  bed  (Mont.) 35 

No.3bed(N.  Mex.) 39 

No.  3  bed  (Pa.) 46 

No.  3  bed  ( Va. ) 63 

No.  3  bed  (Wash.) 66-68 

No.  3t  bed  (N.  Mex.) 39 

No.  3  Coking  bed  (Wash.) 67 

No.  3  mine  (W.  Va.).    See  Nora  mine. 

No.  4  bed  (Alaska) 16 

No.  4  bed  (Ind.) 25, 26 

No.  4  bed  ( Ky.).    See  Fireclay  bed. 

No.  4  bed  (Mont.) 35 

No.  4  bed  (Pa.) 46;5i 

No.  4  bed  (Tenn.) '59 

No.  4  bed  (Wash.) 66,67 

No.  4  mine  (W.  Va.).    See  Maher  mine. 

No.  5  bed  (111.) 23-25 

No.  5  bed  (Ind.) 25, 26 

No.  5  bed  (N.  Mex.) 39 

No.  5  mine  (Tenn.).    See  Klondike  mine. 

No.  5  bed  (Va.) 63 

No.  5  bed  (Wash.) 66,67 

No.  5bed(W.  Va.) 69,71 

No.  5  bed  (Wyo.) 83 

No.  5J  bed  (Alaska) 16 
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No.  8  l>oa  I  Alaska) 16 

No.  0  bed,  l  m.) 23"25 

mine  and  car  samples 85 

No.  6bed(Ind.) 26 

No.  8  bed  ( Ky.) 29, 30 

No.  6  bed  (Pa.) 46 

No.  6  bed  (Va.) 63 

No.  6  mine  (W,  Va.l    £<<■  Thelnia  mine 

No.  7  bed  (111.) 25 

No.  7bed(Ky.),  See  Flag  bed 

No.  7  mine  (Md.) 31 

No.  7  bed  (Ohio).    See  Upper  Freeport. 

No.  7  bed  (Pa.) 46 

No.  7  bed  ( Va.) 63 

N  o.  7  bed  ( Wash . ) 66-68 

No.  7  bed  (Wyo.) 84 

No.  >bed  (Alaska) 16 

No.  S  bed  (Ohio).   See  Pittsburgh  bed. 

N o.  9  bed  (Alaska) 16 

No.  9bed(Ky.) 23-30 

No.  9  bed  (Wash.) 67 

No.  90  bed  (Wash.) 66 

No.  10  bed  (Ky.) 30 

No.  10  D  bed  (Wash.) 66 

No.  11  bed,  (Ky.) 28,30 

No.  11  bed  (Wash.) 67 

No.  11  bed  (Wyo.) 84 

No.  12bed(Ky.) 28,30 

No.  14  bed  (Ky.) 28 

No.  14 colliery  (Pa.) 51 

No.  22  mine  (W.  Va.).   Sec  llenry  mine. 
No.  42  mine  ( W.  Va.).   See  Kempton  mine. 

Nunnally  strip  pit  (Okla.), 43 

Nyssa,  Oreg 45 

Oak  Creek,  Colo 22 

Oakdale,  Tenn 58 

Oakdale  mine,  (ColoO 19 

Oakdale  No.  1  mine  (Colo.) 19 

Oakes  Station,  Pa 51 

Oakland,  Md 32 

Oakley,  Colo 22 

oak  mine  (Pa.) 46 

Oakmont,  W.  Va 75 

Oakmont  mine  (W.  Va.j 75 

dak  Station,  Pa 46 

Oakview,  Colo 19 

Oakwood,  W.  Va 70 

Oakwood  mine  ( W.  Va 70 

Obey  City,  Tenn 59 

Obey  River  mine  (Tenn.) 56 

Ocean,  Md 35 

0'Fallon,Ill 25 

O'Gara  No.  3  mine  (111.) 25 

O'Gara  No.  4  mine  (111.) 25 

(VGaiaNo,  9  mine  (111.) 25 

Ohio,  coals  from,  classification  of 10 

See  also  beds,  mines,  and  towns  named. 

Ohio  Valley  mine  ( Ky . ) 30 

Oklahoma,  coals  from,  classification  of 11 

See  also  beds,  mines,  and  towns  named. 

Old  Abe  bed  (N.  Mex.) 39 

old  Abe  mine  )N.Mex.(, 39 

Old  Ben  No.  8  mine  (111.) 23 

Old  Ben  No.  9  mine  (111.; 23 

old  lion  No.  10  mine  (111.; 23 

Old  Ben  No.  11  mine  (111.) 23 


Page. 

Old  Bunker  mine  I  Tenn.) 57 

Old  Clause  Hill  mine  (Tenn.) 57 

Old  Davis  (reek  mine  (Tenn.) 54 

Old  Kagle  bed  (Tenn.) 58 

Old  Etna  bed  (Tenn.) 57 

Old  Etna  No.  1  mine  (Tenn.) 57 

old  Mount  Carbon  mine  (Tenn.) 58 

Old  prospect  (Oreg.) 45 

Old  Ramsey  mine  (Tenn.) 57 

Old  Simmsmine  (N.  Mex.) 39 

old  Slope  mine  (Okla.) 43 

Old  Spencer  mine  (Colo.) 21 

Old  Staub  mine  (Tenn.) 57 

Old  Virginia  No.  3  mine  ( Va.) 63 

Olga  mine  ( W.  Va.) 72 

Oliphant  Johnson  mine  (Ind.) 25 

Oliver  Elswick  mine  (Va.) 62 

Oliver  Springs,  Term 53,  58 

Omar,  W.  Va 71 

Ondrejco,  A.  M.,  acknowledgment  to 5 

Oneida  mine  (Pa.) 12 

0"Neilmine(Ky.) 29 

Onyon  mine  (Wyo.) 82 

Opheim,  Mont 38 

Opheim  bed  (Mont.) 38 

Opossum  Jaw  mine  (Tenn.) 59 

Oregon  No.  2  mine  ( W.  Va.), 74 

Oregon  No.  3mine  (W.  Va.) 74 

Orient,  111 23 

mine  and  car  samples 85 

Orient  mine  (111.) 23 

Orme,  Tenn 57 

Orris  No.  1  mine  ( Mo.) 35 

Osaka,  Va 65 

Osaka  mine  ( Va.) 65 

Osceola  Mills,  Pa 48 

Oswald,  W.  Va 78 

Oswald  mine  (W.  Va.).    Sec  Oswald,  W.  Va. 

Oswego,  Tenn 55 

Otero  bed  (N.  Mex.) 39 

Otsego,  W.  Va 81 

mine  and  car  samples 89 

Otsego  mine  ( W.  Va.) 81 

Overton  mine  (Tenn.) 59 

Owensboro,  Ky 28 

Owen's  mine  (Va.) 62 

Ozone,  Tenn 56 

P. 

Pack's  Branch  mine  ( W.  Va.) 70 

Page.W.  Va 70 

Pagemine(W.  Va.) 70 

Page  No.  1  mine  ( W.  Va.) 70 

Page  No.  2  Gas  mine  (W.  Va.) 70 

Painted  Rock,  Mont 37 

Paint  Rock  bed  (Tenn.) 59 

Paint  Rock  mine  (Tenn.), 59 

Palmer,  Tenn 56 

Palos,  Ala 14 

Palos  mine  (Ala.) 14 

Pana,Ill 2g 

Panama,  111 24 

Panama,  Mo 35 

Panama  bed  (Okla,) 43,44 

Panama  mine  ( Ky.) 28 

Panama  mine  (W.  Va.j 74 
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Pancoast ,  Pa 51 

Pane-oust  mine  •  I'a.i 51 

I 'anther  mine  (Utah) 60 

Panther  No.  2  mine  (Tenn.) 57 

Paradise  mine  (111.) 25 

Pardee,  Ya 65 

Pardee  bed  ( Va.) 65 

Pardee  mine  (Va.) 65 

Pardee  No.  1  mine  (Va.) 65 

Pardoe,  Pa 51 

Pardoe  mine  ( Pa.) 51 

Paris,  Ark 17 

Paris  bed  (Ark.) 17 

Parker,  Pa 4S 

Parker  bed  (Md.).    Sec  Clarion  bed. 

Parker  mine  (Md.) 31 

Parker  Run  mine  (W.  Va.) 74 

Farks  Xo.  1  mine  (Mo.) 33 

Parlett  mine  ( Ohio) 43 

Parrish,  Ala 15 

Farrish  mine  (Ala.) 15 

Parrott,  Va 63 

Parrott  mine  (Va.) 63 

Parsons,  Ala 14 

Parsons  bed  (Va.)    See  Pardee  bed. 

Patrick  mine  ( Va.) 64 

Patterson,  Xo.  2  mine  (Fa.) 46 

Patton  mine  (Kans.) 27 

Pawama  Xo.  1  mine  (W.  Va.) 75 

Pawama  Xo.  2  mine  (W.  Va.) 75 

Pax,  W.  Va 70 

Pax  Branch  mine  (W.  Va.) 70 

Peacock  bed  (Colo.) 20, 21 

Peacock  bed  (X.  Mex.) 40 

Peacock  mine  (Tenn.) 5'j 

Peacock  prospect  (X.  Mex.) 40 

Peerless  bed  (Colo.) 20 

Peerless  Xo.  1  mine  (Pa.) 47,48 

Peerless  Xo.  2  mine  (Pa.) 48 

Peerless  Xo.  3  mine  (Md.) 31 

Peerleess  Xo.  4  mine  (Pa.) 47 

Pee  Wee  mine  (Block,  Tenn.) 54 

Pee  Wee  mine  (Caryville,  Tenn.) 54 

Pemberton,  W.  Va 7S 

mine  and  car  samples SS 

Pemberton  mine  ( W.  Va.) 7S 

Pemberton  Xo.  I  mine  (Tenn.) 59 

Penitentiary  mine  (Kans.) 27 

Pennington  Gap,  Va 63 

Penn  Lee  Xo.  1,  mine  ( Va.) 63 

Penn  Lee  Xo.  4,  mine  ( Va.) 63 

Pennsylvania,  coals  from,  classification  of . . .  10 

mine  and  car  samples 13 

See  also  beds,  mines,  and  towns  named. 

Pennsylvania  Xo.  11  mine  (Pa.) 47 

Pennsylvania  Xo.  12  mine  (Pa.) 47 

Pennsylvania  Xo.  15  mine  (Pa.) 47 

Pennsylvania  Xo.  21  mine  (Pa.) 4S 

Pennsylvania  Xo.  22  mine  (Pa.) 4> 

Pennsy  mine  (Pa.) 51 

Penobscott  mine  (Pa.) 53 

Perins,  Colo 20 

.Perins  Peak  mine  (Colo.) 20 

Perkins  Branch,  mine  (Tenn.) 54 

Petros,  Tenn 53, 5S 

Petros  Xo.  5  mine  (Tenn.) 58 


Page. 

Pharis  Xo.  1  mine  (Mo.) 33 

Philipsburg,  Pa 49 

Phillips,  Okla 43 

Phillips  mine  (Tenn.) 59 

Phillips  mine  (S.  Dak.) 53 

Philhpston ,  Pa 48 

Pictou,  Colo 19 

Pictou  mine  (Colo.) 19 

Piedmon  t  mine  (Colo.) 20 

Piedmont  mine  (Tenn.) 53 

Piedmont  mine  (W.  Va.) 75 

Pierce  mine  (Mont .) 37, 38 

Pigg  Xo.  1  mine  (Mo.) 34 

Pike  View,  Colo is 

Pike  View,  mine  (Colo.) 18 

Pikeville,  Tenn 54 

Pinckneyvllle,  111 25 

PineCreek  Pass  mine  (Colo.) 23 

Pinehill.Pa 52 

Piney  Creek  mine  (W.  Va.) so 

Piney  Creek  Xo.  1  mine(W.  Va.) 79 

Piney  Fork,  Ohio 43 

Piney  Fork  Xo.  1  mine  (Ohio) 43 

Piney  Fork  Xo.  2  mine  (Ohio) 43 

Piney  mine  (W.  Va.) 72 

Pinnacle  bed,  (Colo.) 22 

Pinnacle  mine  ( W.  Va.) 75 

Pinon  mine  (Colo.) 19 

Pinson,  Ala 14 

Pioneer,  Tenn 55 

Pioneer  bed  (Tenn.) 55 

Pioneer  Jellico  mine  (Tenn.) 55 

Pioneer  mine,  ( Ky.) 27 

Pioneer  mine  (Tenn.) 55 

Piper,  Ala 14 

Piper  Xo.  1  mine  (.Via.) 14 

Pittsburg,  Kans 27, 33 

Pittsburg,  Ky 29 

Pittsburg,  Okla 44 

Pittsburgh,  Wash 68 

Pittsburgh  bed  (Md.) 31 

mine  and  car  samples 85 

Pittsburgh  bed  (Ohio) 41-43 

Pittsburgh  bed  (Pa.) 46,50,53 

Pittsburgh  bed  (Wash.) 68 

Pittsburgh  bed  ( W.  Va.) 69, 74-76 

Pittsburgh  mine  (Wash.) 68 

Pittsley  mine  (X.  Dak.) 41 

Pittston,  Pa 51 

Pittston  bed  (Pa.) 51 

Placita,Colo 21 

Placita  mine  (Colo.) 21 

Plentywood,  Mont 37, 3S 

Plum  Run  Xo.  5  mine  (Ohio) 43 

Plunkett  and  Wall  mine  ( Va.) 63 

Plymouth,  111 24 

Pocahontas,  Okla 44 

Pocahontas,  Va 64 

mine  and  car  samples 85 

Pocahontas,  (W.  Va.),  mine  and  carsamples.  S6 

Pocahontas  Xo.  1  mine  (Okla.) 44 

Pocahontas  Xo.  3  bed  (Va.) 64 

mine  and  car  samples 85 

Pocahontas  Xo.  3  bed,  (W.  Va.) 72-81 

Pocahontas  Xo.  3  mine  (W.  Va.)  mine  and 

car  samples 86-89 
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Pocahontas  No.  4  bod  (W.  Va.) 78-75 

Pocahontas  No.  5  bed  (Va.) 64 

Pocahontas  No.  5  bed  (W.  Va.) 

Pocahontas  No.  6  bed  (W.  Va.) 75.  Tv  si.  ^ 

Porkett.Va 63 

Pond  Creek  mine  (HI.) 25 

Poormansite  mine  (Pa.) 48 

Pope,  G.  S.,  work  cited 10 

Poplar  Creek  bed  (Tenn.) 58 

Poplar  Creek  mine  (Tenn.) 58 

Poplar  Lick  bed  (Ky.) 27 

Poplar  Lick  bed  (Tenn.) 55 

Port  Graham,  Alaska 15 

Portgage,  Pa 47 

Potts  Run  No.  3  mine  (Pa.) 49 

Powell  mine  (N.  Dak.) 41 

Powhatan  mine  (Tenn.) 55 

Prater,  Va 62 

Prather  No.  1  mine  (Mo.) 33 

Pratt  bed,  (Ala.) 14 

Prat t  mine  (Md.) 31 

Prendergast  mine  (W.  Va.) 76 

l'r.  ssly  mine  (W.  Va.) 72 

Price,  Utah 61 

Price  Hill,  W.  Va 78 

Price  Hill  mine  (W.  Va.) 78 

Price  Sexton  mine  (Mont.) 36 

Primero,  Colo 20 

Primerobed,  (Colo.) 20 

Primero  mine  (Colo.) 20 

Prince  Wick,  W.  Va 78 

Prince  Wick  mine  (W.  Va.) 78 

Proctor  No.  1  mine  (Pa.) 49 

Proposia  mine  ( Wyo.) 82 

Prospect  mine  (Alaska) 15 

Prosperity,  W.  Va 78 

Providence,  Ky 30 

Providence  No.  3  (Ky.) 30 

Pruden,  Tenn 55 

Prudenmine  (Tenn.) 55 

Prudential  mine  ( Term.) 58 

Pryor  Ridge  No.  1  (Term.) 57 

Puckett  No.  1  mine(Va.) 63 

Puggsley  mine  (Wyo.) 83 

Pulaski,  W.  Va 76 

Pulaski  No.  2  mine  (W.  Va.; 72 

Pulaski  No.  3  mine  fW.  Va.) 72 

Pulford  prospect,  (Oreg.) 45 

PiillenNo.  1  mine(Mo.) 33 

PullenNo.  17  mine  (Mo.) 33 

Pueblo  Bonita,  N.  Mex 40 

Pueblo  Bonita  mine  (N.  Mex.) 40 

Pumpkin  Hollow  mine  (Tenn.)    59 

Punxsutawney,  Pa 51 

Purcell,  C.  S.,  acknowledgement  to 1 

Purdon  bed  (Colo.) 18 

Purdon  mine  (Colo.) 18 

Puritan,  Colo 22 

Puritan  mine  (Colo.) 22 

I'uritan  No.  1  mine  ( Pa.) 47 

Putney,  W.  Va.,  coal 71 

Putney  No.  1  mine  (W.  Va.) 71 

Pyrometer,  description  of. 6 


Q.  Page. 

Quaker  City.  Ohio 42,43 

Quaksrtown  bed  I  Md.) 31 

Queen  bed  (Wash.) 68 

R. 

Raglandmino  (W.  Va.) 78 

mine  and  car  samples 88 

Raleigh,  W.  Va 79 

mine  and  car  samples 88 

Raleigh  No.  1  mine  ( <V.  Va.) 79 

Raleigh  No.  3  m.ne  ( W.  Va.) 79 

mine  and  car  samples 88 

Raleigh  No.  4  mino(W.  Va.) 79 

Raleigh  No.  iimine(W.  Va.) 79 

Ralph,  S.  Dak 53 

RalphtonNo.  6  mine  (Pa.) 52 

Ralston,  Pa 51 

Ramah,  Colo 18 

Ramaytown,  Ta 51 

Ramsland  mine(N.  Dak.) 41 

Randall  and  Shad  mine  (  Pa.) 52 

Ranous  mine  ( Mont.) 37 

Raridan  mine  ( Pa.) 46 

Rathburn,  Tenn 57 

Ratlin",  W.  C,  acknowledgement  to 1 

Raton  bed  (N.  Mex.) 39 

Raven  bed  (Va.) 64,65 

Raven  Red  Ash  mine  ( Va.) 65 

Ravenscroft,  Tenn .. 60 

Ravenscroft  mine  (Tenn.) 60 

Ravensrlale,  Wash 68 

Ravensdale  No.  1  mine  (Wash.) 66 

Raycnwood,  Colo 19 

Ravenwood  mine  (Colo.) 19 

Raw  bed  (W.  Va.) 30 

Ray,  N.  Dak 41 

Ray  County  mine  (Mo.) 35 

Ray  County  No.  2  mine,  (Mo.) 35 

Ray  County  No.  50  mine  (Mo.) 35 

Reamer  mine  ( Pa.) 47 

Red  Ash,  Va 65 

Red  Ash  bed  ( Tenn.) 54 

Red  Ash  bed  (Va.).    See  Raven  bed. 

Red  Ash  mine  (Tenn.) 54 

Red  Ash  mine  ( Wyo. ) 83 

Red  Bank  mine  ( Mont . ) 38 

Red  Bird,  Okla 45 

Reed  Creek  mine  ( Va.) 63 

Red  Eye  mine  (Tenn.) 57 

Red  Jacket  bed  ( W.  Va.) 75 

Red  Jacket  Junior  mine  ( W.  Va.) 75 

Red  Lodge,  Mont 35 

Red  Lodge  No.  4  mine  (Mont.) 35 

Red  Moon  mine  (Tenn.) 55 

Red  Run  mine  ( Pa.) 51 

Red  Stone  bed  (W.  Va.) 71 

Reed  Hill  No.  2  mine  (Tenn.) 57 

Reed  mine  (Pa.) 49 

Reed  mine  ( Tenn. ) 58 

Rees-Grass  Creek  mine  ( Utah) 61 

Reeves  prospect  (Oreg.) 45 

Regina  Slope  mine  (Tenn.) 55 

Reinecke  mine  (Ky.) 28 

Reliance  No.  l  mine  (Tenn.) 55 
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Reliance  No.  2  mine  (Term.) 55 

Remy  mine  (Tenn.) 54 

Rend  No.  2  mine  (111.) 25 

Reniek,  Mo 35 

Republic  No.  2  mine  (Mont.) 37 

Republic  No.  3  mine  (Mont.) 37 

Reuben  Boiling  mine  ( Va.) 65 

Rex  bed  (Tenn.) 55 

Rex  No.  1  mine  (Tenn.) 55 

Rex  No.  2  mine  (Tenn.) 55 

Reynolds  miue(  Utah) 62 

Rhoda  Marker  bed  (Va.) 65 

Rhodell,  W.  Va 79 

Rhodell  No.  1  mine  ( W.  Va.) 79 

Rhodell  No.  2  mine  (W.  Va.) 79 

Riach  bed  (Colo.) 19 

Riach  mine  (Colo.) 19 

Richards  mine  (Tenn.) 5S 

Richardson  bed  (Mont.) 37,3S 

Richardson  mine  (Mont.) 38 

Rich  Hill,  Mo 33 

Rich  Hill  bed  (Mo.) 35 

Richland  bed  (Tenn.) 54 

Richlands,  Va 65 

Richlands  No.  2  mine  (Va.) 65 

Richlands  No.  4  mine  ( Va.) 65 

Richmond,  Mo 35 

Rich  Mountain  bed  (Tenn.) 54 

Rich  Mountain  mine  (Tenn.) 55 

Rich  Run  mine  ( W.  Va.) 69 

Riehwood,  W.  Va 71 

Ridgway,  Colo 21 

Ridgeway,  Okla 44 

Righter  No.  1  mine  (W.  Va.) 71 

Rim,  Ky 27 

Rim  No.  4  mine  (Ky.) 27 

Ritchey  No.  1  mine  (111.) 25 

Ritchie  No.  1  mine  (Mo.) 33 

River  Rial  mine  (Ky.) 30 

Riverton,  Wyo 82 

Roanoke  mine  (W.  Va.) 72 

Roaring  Fork,  Va 65 

Roaring  Fork  mine  (Va.) 65 

Robards,  Ky 28 

Robbins,  Tenn 59 

Robertsdale,  Pa 50 

Robertsdale  mine  (Pa.) 50 

Robindale,  Pa 50 

Robindale  mine  (Pa.) 50 

Robin  Hood  mine  (Pa.) 46 

Robinson  bed  (Colo.) 19 

Robinson  No.  1  mine  (Colo.) 19 

Robinson  No.  2  mine  (Colo.) 19 

Roby  mine  (Colo.) 21 

Rock  Castle,  Ala 15 

Rock  Castle  mine  (Ala.) 15 

Rock  Heading  No.  2  mine  ( Va.) 65 

Rock  Island  No.  5  mine  (Okla.) 44 

Rock  Island  No.  8  mine  (Okla.) 44 

Rock  Island  No.  10  mine  (Okla.) 44 

Rock  Island  No.  2S  mine  ( Okla.) 44 

Rock  Island  No.  40  mine  (Okla.) 44 

Rock  Lick  No.  2  mine  (W.  Va.) 70 

Rock  Lick  No.  4  mine  (W.  Va.) 70 

Rockport,  Ky 29 

Rock  River,  Wyo 81 


Rock  Springs 84 

Rock  Springs  mine  (Tenn.) 55 

Rockvale,  Colo 19 

Roekvale  bed  (Colo.) 19 

Rockvale  mine  (Colo.) 19 

Rockwood,  Tenn 59 

Rockwood  bed  (Tenn.) 59 

Rockwood  mine  (Tenn.) 59 

Rocky  Ford  No.  1  mine  (Mo.) 32 

Roda,  Va 65 

Roden  mine  (Pa.) 49 

Roderfield,  W.  Va 73 

Rogerton,  Tenn , 55 

Rogerton  mine  (Tenn.) 55 

Rolfe,  W.  Va 73 

Rolfe  mine  (W.  Va.) 73 

Rombauer  No.  3  mine  (Mo.) 32 

Rosedale,  Tenn 53 

Rose-Marshall  mine  (Wash.) 60 

Rosin  mine  (Wyo.) 82 

Roslyn,  Wash 66 

Roslyn  bed  (Wash.)  66 

Roslyn  No.  1  mine  (Wash.) 66 

Roslyn  No.  2  mine  (Wash.) 66 

Ross  Petry  mine(Ky.) 29 

Roundup ,  Mont 37 

Roundup  bed  (Mont.) 37 

Roundup  A  mine  (Mont.) 37 

Routt-Pinnacle,  mine  (Colo.) 22 

Royal  Blue  bed,  Utah 61 

Royal  mine  (Colo.) 20 

Royal  Blue  mine  (Utah) 61 

Royalton,  111 23 

Rugby  bed 20 

Russell  Fork  mine  (Va.) 64 

Russellville,  Ark 17 

Rudyard,  Mont 37 

Ryder,  Mo 35 

S. 

Sabine  mine  (W.  Va.) 81 

mine  and  car  samples 89 

Sagamore  No.  1  mine  ( W.  Va.) 75 

Sagamore  No.  2  mine  (W.  Va.) 75 

St.  Charles,  Ky 28 

St.  Charles,  Va 63 

St.  Charles  No.  lmine(Va.) 63 

St.  David,  111 23 

St.  Michael,  Pa 48 

St.  Paul,  Va 64,65 

Salina,  Utah 61 

Saline,  middle  mine  (111.) 23 

Saline  No.  6  mine  (111.) 25 

SanBoisNo.  2  mine  (Okla.) 43 

Sanders,  Mont 35 

Sandstone  Parting  bed  (Tenn.) 55 

Sandstone  Parting  mine  (Tenn.) 55 

Sandy  Ridge  mine  ( Va.) 64 

Sanie,  Ala 14 

San  Juan  mine  (Colo.) 20 

Sanner  and  Shaffer  mine  (Pa.) 52 

San  Pedro  bed  (Tex.) 60 

Santo  Tomas,  Tex 60 

Santo  Tomas  bed  (Tex.) 60 

Santo  Tomas  mine  ( Tex. ) 60 

Sarah  Furnace,  Pa 48 
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Sarah  Furnace  mine  (Pa.) ^ 

Saratoga  mine  i,  Pa.  ^ 46 

Sayre  mine  ( Ohio) 42 

Sayratan,  Ala i ' 

Sayreton  mine    Ua 1J 

Scalp  Level  No.  'J  mine  (  l'a.) 47 

Scarbro,  W.  Va 70 

Scarbro  mine  ( W.  Va.  ) 70 

Schaefermine  (IB.) 25 

Scheckler mine  (Ohio) 42 

Sehiekling  mine  ( Pa.  1 49 

Schoenberger  mine  ( Pa.  1 53 

Schuster  mine  (Colo.) 22 

Scootac  mine  (Pa.) 49 

Scott-Buey  mine  (Colo.) 23 

Scott  Olen,  Pa 50 

mine  and  car  samples 85 

Scranton,  X.  Dak 41 

Scranton  mine  (N".  Dak.) 41 

Seaboard,  Va 65 

Seanor,  Pa 52 

Sebree,  Ky 30 

Sebreemine  (Ky.) 30 

Security  No.  1  mine  (111.) 25 

Seick  mine  (Colo. ) 21 

Senacaville,  Ohio 42 

Sesser.Ill 23 

mine  and  car  samples 85 

Sesser  No.  1  mine  (111.) 23 

mine  and  car  samples 85 

Sewanee  bed  (Tenn.) 54, 56, 57, 59, 60 

Sewellbed(W.  Va.) 69-73,77-81 

mine  and  car  samples 85, 88 

Sewickley  bed  (Ohio).    See  Meigs  bed. 

Sewickley  bed  ( W.  Va.) 74 

Sexton  mine  ( Tenn.) 59 

Sexton  Xo.  2  mine  (Va.) 65 

Seymour- Price  mine  (Va.) 63 

Shaeffer  mine  ( Md.) 32 

Shafer  mine  (Colo.) 21 

Shamrock  mine  ( Ky. ) 30 

Sharon,  mine  (111.) 25 

Sharon  Xo.  5 mine  (Pa.) 51 

Shawnee  mine  ( W.  Va.) 72 

Shawneetown,  111 23 

Sheephead  mine  (Tenn.) 57 

Shelby,  Mont 37 

Sheldon  and  Holt  Xo.  1  mine  (Mo.) 33 

Sheldon  mine  ( Wash,  j 67 

Sheridan  Xo.  2  mine  (Kans.) 27 

Sherwood  mine  (Pa.) 49 

Shinn  Basin  bed  (Ark.) 17 

Shinola  mine  ( Pa.) 49 

Shipman  mine  ( Ohio) 41 

Ship  Rock  Indian  School  mine  (X.  Mex.j —  40 

Shiptoo  mine  ( Wyo.) 83 

Shoal  Creek  No.  1  mine  ( 111.) 24 

Sholzmine  (Mont.  1 37 

Short  Creek,  W.  Va 69 

Short  Gap,  Md 31 

Signal  Mountain  mine  ( Tenn.) 58 

Simmons,  W.  Va 75 

Simpson  bed  (Colo.) 18 

Simpson  mine  (Colo.; 1* 

Sipsey  mine  (Ala.; 15 

Six-foot  bed  ( Pa.) 61 


Page. 

Skelton,  W.  Va 79 

mine  and  car  samples 

Skibo  mine  (Ky.) 29 

Slab  Fork,  W.  Va 79 

mine  and  car  samples 88 

Slab  Fork  Xo.  1  mine  (W.  Va.) 79 

mine  and  car  samples 88 

Slab  Fork  Xo.  2 mine  (W.  Va.) 79 

mine  and  ear  samples 88 

Slab  Fork  Xo.  3  mine  (W.  Va.) 79 

Slab  Fork  Xo.  4  mine  (W.  Va.) 79 

Slab  Fork  Xo.  5  mine  (W.  Va.) 79 

Slemp,  Va 64 

Slain  mine  ( Pa. ) 51 

Slope  mine  (Tenn.) 57 

Slope  Xo.  3mine(Okla.) II 

Slusser  mine  (Va.) 63 

Small  bed  (Va.) 63 

Smithfield,  Ohio 43 

Smith  Marriott,  mine  (Mo.) 35 

Smith  Mills,  Ky 28 

Smith  Mills,  mine  ( Ky.) 28 

Smith  mine  (Ohio) 42 

Smith  mine  (Tenn. ) 53, 57 

Smith  Pocahontas  mine  ( W.  Va. ) 80 

mine  and  car  samples 88-89 

Smiths  Ferry,  Pa 46 

Smith  Tunnel  mine  (Wash.) 68 

Smokeless  No.  1  mine  (Pa.) 47 

Smoke  Run,  Pa 49 

Snell  bed  (Wash. ) 68 

Snell  mine  ( Wash. ) 68 

Snoqualmie,  Wash 66 

Snyder  mine  (Mont. ) 36 

Snyder  mine  (Pa.) 46 

Soda  Springs  mine  (Colo.) 20 

Soddy  bed  (Tenn. ) 57 

Soddy  No.  1  mine  (Tenn.) 57 

Somerset,  Colo 19 

Somerset,  Pa 52 

Somerset  mine  (Colo. ) 19 

Somerton,  Ohio 11 

Sonman,  Pa 48 

Sonman  No.  2  mine  (Pa.) 47 

Sonman  Slope  mine  (Pa.) 48 

Sopris,  Colo 20 

Sopris  No.  2  mine  (Colo.) 20 

South  Canon,  Colo 19 

South  Canon  mine  (Colo. ) 19 

South  Dakota,  lignite  from,  classification  of.  12 
See  also  beds,  mines,  and  towns  named. 

Southern  mine  (Tenn.) 54 

Southern  No.  5  mine  (Tenn.) 59 

South  Nuttal,  W.  Va 70 

South  Side  mine  (Mont. ) 35 

Southwestern  No.  1  mine(Okla.) 45 

South  Willis,  Wash 68 

South  Willis  mine  (Wash. ) 68 

Spangler,  Pa 48 

Spencer  bed  (Colo.) 20,21 

Spencer  mine  (Colo. ) 21 

Spencer  mine  (Mont.) 37 

Splash  Dam  bed  (Va.) 62 

Splint  bed  (Tenn.) 54 

Splint  mine  ( Tenn. ) 54 

Sprague,  W.  Va 79 
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Sprig,  W.  Va 22-30 

Spring  Canyon  No.  1  bed  (Utah) 60, 61 

Spring  Canyon  No.  2  bed  ( Utah) 61 

Spring  Canyon  No.  3  bed  (Utah) 61 

Spring  Canyon  No.  1  mine  ( Utah) 61 

Spring  Canyon  No.  2inine  (Utah) 61 

Spring  Canyon  No.  3  mine  ( Utah) 61 

Springfield  mine  (Pa.) 47 

Springfield  bed  (111.) 23 

Spring  Grove,  Ky 30 

Spring  Side  mine  (111.) 23 

Springton,  W.  Va 75 

Sprouts  coal  bank  (W.  Va.) 71 

Spruce,  W.  Va 80 

Spruce  Knob  mine  (W.  Va.) 71 

Stage  mine  (Pa.) 47 

Stanl,  Mo 32 

Stainville,  Tenn 53 

Standard  mine  ( Mo. ) 33 

Standard  mine  (Tenn.) 55 

Standard  mine  (Utah) 61 

Standard  Pocahontas  mine  (W.  Ya. ) 74 

Standardville,  Utah 61 

Stanford,  W.  Va. 79 

Stanley  Junction,  Tenn 59 

Stanton,  N.  Dak 41 

Stanton-Georges  Creek  No.  1  mine  (Md.) 31 

Starkville,  Colo 21 

Ptarkville  mine 21 

Star  mine  ( Pa. ) 49 

Star  No.  1  mine  (Mo.) 32 

Starr  mine  (Pa.) 50 

State  No.  3  mine  (Tenn.) 5S 

Statesbury,  W.  Va 79 

Statesbury  mine  (W.  Va.) 79 

StaufferNo.  3  mine  (Pa.) 52 

Steamtown,  Ohio 43 

Steelton,  HI 25 

Stephens,  Tenn 5S 

Stephenson  mine  (Mo.) 33 

Sterling  mine  (Tenn.) 55 

Sterling  Run,  Pa 4S 

Sternberger  mine  (W.  Va.) 75 

Steubenville,  Ohio 43 

Stigler,  Okla 43 

Stigler  bed  (Okla.) 43 

Stoffel  mine  (Ohio) 41 

Stoneboro,  Pa 51 

StoneboroNo.  7  mine  (Pa.) 51 

Stone  Canon,  Calif 18 

Stone  Canon  mine  (Colo.) IS 

Stone  City,  Kans 27 

Stone  Creek  bed  ( Va.) 63 

Stone  Creek  No.  1  mine  (Va.) 63 

Stonega,  Va 65 

Stonega  mine  ( Va.) 65 

Stonega  No.  1  mine(Va.) 63 

Stonega  No.  2  mine  (Va.) 65 

Stonega  No.  3  mine  ( Va.) 63,65 

Stone  Gap  No.  3  mine  (Va.) 65 

Stoneking  mine  (ill.) 24 

Stone  mine  (Mont .) 36 

Stone  prospect  ( Mont.) 37 

Stoner bed  (Pa.) 52 

Storrs.Utah 61 
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Straight  Creek,  Ky 27 

Straight  Creek  bed  (Ky.) 27 

Strathmore  mine  (Md.) 32 

Straven,  Ala 15 

Straven  mine  (Ala.) 15 

Strong,  Colo 19 

Strong  mine  ( 111.) 23 

Strool,  S.  Dak 53 

Sturgis,  Ky 30 

Sublet ,  Wyo 83 

Sudduth  bed  (Colo.) 19 

Sudduth  mine  (Colo.) 19 

Sugar  Creek  mine  (W.  Va.) 70 

Sugarite,  N.  Mex 39 

Sugaritebed,  (N.  Mex.) 39 

Sugarite  No.  1  mine(X.  Mex.) 39 

Sugarite  No.  2  mine  (N.  Mex.) 39 

Sullivan,  Ind 20 

Sullivan,  Ky 27 

Sullivan,  W.  Va 79 

Sullivan  mine  (W.  Va.) 79 

Sulphur  Creek  mine  (Colo.) 21 

Summerlee,  W.  Ya 71 

mine  and  car  samples S6 

Summerlee  mine  (W.  Va.) 71 

mine  and  car  samples S6 

Summers  mine  (Tenn.) 57 

Summit  mine  (Mo.) 34 

Summit  mine  (Va.) 63 

Summit  mine  (W.  Ya.) 78 

Sun,  W.Va 71 

mine  and  car  samples 86 

Sundance,  Wyo S2 

Sunday  Creek  No.  114  mine  (W.  Va.) 69 

Sun  mine  (Tenn.) 54 

Sun  No.  1  mine  C\Y.  Ya.) 71 

Simsetmine(W.  Va.) 71 

Sunset  mine  (Wyo.) 82 

mine  and  car  samples 86 

Sunnyside,  Utah 61 

Sunnyside  mine  (Colo.) 19 

Sunnyside  mine  (Ind.) 26 

Sunnyside  mine  (Pa.) 47 

Superior,  Colo 18 

Superior,  Wyo 84 

Superior  mine  (Utah) 61 

Superior  mine  (Wash.) 67 

Superior  No.  1  mine,  (111.) 24 

Superior  No.  1  mine  (Wash.) 67 

mine  and  car  samples 85 

Superior  No.  2  bed  (Wash.) 67 

Superior  No.  2  mine  (Wash.) 67 

Purveyor,  Pa 49 

Susana,  W.  Va 73 

Susie,  Wyo 84 

Sutherland,  Mo 34 

Sutherland,  Va 65 

Sutherland  No.  1  mine  (Mo.) 34 

Swallow  Falls,  Md 32 

Swamp  Angel  bed  (Tenn.) 55 

Swansea  mine  ( Ya.) 65 

Swanton  mine  (Md.) 31 

Sykesville,  Pa 51 

Sykesville  mine  (Pa.) 51 

Syres  mine  (Ky.) 30 
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Tackett  Creek  mine  (Term.) 

Taeoma,  Va 

Taooma  mine  ( Md.) 

.rt  bed(Va.) 

Tamaha,  Okla 

Tamroy,  W.  Va 

mine  and  car  samples 

Tamroy  mine  ( W.  Va.) 

Tains.  W.  Va 

Tarns  mine  (W.  Va.) 

Tarns  No.  1  mine  ( W.  Va.) 

Tarns  No.  3  mine  (W.  Va.) 

Tarns  N  o.  4  mine  ( W.  Va.) 

Tatlanika  River,  Alaska 

Taylor  mine  (111.) 

Taylor  Sines  mine  (Md.) 

T-Cross bed (N.  Dak.) 

Tebobed(Mo.) 

Tejay.  Ky 

Tejay  mine  ( K  y. ) 

Temperanceville,  Oliio 

Temperature.    See  Deformation  temperature 
Fluid  temperature. 

Temple  No.  9  mine  (Colo.) 

Temple  No.  10  mine  (Colo.) 

Tenino,  Wash 

Tennessee,  coals  from,  classification  of 

ilso  beds,  mines,  and  towns  named. 

Tennessee  mine  ( Tenn.) 

Tennessee  No.  8  mine  (Tenn.) 

Tennessee  No.  16  mine  (Tenn.) 

Terry,  Mont 

Terry  No.  5  mine  ( Tenn. ) 

Teuber  mine  (Ohio) 

Thacker,  W.  Va 

Thacker  bed  ( W.  Va.) 

See  aUo  Cedar  Grove  bed. 

Thacker  No.  3mine(W.  Va.) 

Thacker  No.  5  mine  (W.  Va.) 

Thacker  No.  9minenv.  Va.) 

Thacker  No.  11  mine  (W.  Va.) 

Thayer,  W.  Va 

Thelma  mine  ( W.  Va.  | 

Thelma  No.  1  mine(Va.) 

Thermo  Pocahontas  mine  ( W.  Va.) 

mine  and  car  samples 

Thermopolis,  Wyo 

Thistle  mine  ( Tenn. ) 

Thomas  bed  ( W.  Va.) 

Thomas  mine  (Colo.) 

Thomas  mine  (Ohio) 

Thomas  mine  ( Utah ; 

Thomas  No.  1  mineCW.  Va.) 

Thomas  No.  2  mine  (W.  Va.) 

Thompson  )>ed  ( A  la. ) 

Thompson,  Utah 

Thompson  mine  ( Pa.; 

Thornton  mine  ( Tenn. ) 

Thorp,  Wash 

Three  Rock  mine  (Tenn. ; 

Thurmand,  W.  Va 

Thurman  mine  ( Tenn. ) 

Tidewaur  mine  (W,  Va.) 

mine  and  car  samples 
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65 
31 
65 
43 
79 
^ 
79 
79 
79 
TV* 
79 
79 
17 
25 
32 
41 

33,34 
27 
27 
*1 


20 

20 
68 
11 

53 
56 
56 
36 
59 
41 
30,75 
30 

75 
75 
75 
75 
71 
72 
65 
80 
88 
83 
53 
75 
18 
41 
61 
75 
75 
14 
61 
47 
57 
66 
57 
71 
54 
73 
87 
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Tiller  bed  (Va.) 55 

Tin  Pan  bed  (N.  Mex.i 39 

Tioga,  Colo.,  coal  from,  analysis  of 19 

Tipton  bed  ( Wyo.) S4 

Todd  mine  (Coio.) 21 

Tolbert,  W.  Va 79 

Tolbert  and  Spiker  mine  (W.  Va.) mi 

Tollerburg,  Colo ->\ 

Toller  mine  (Colo.) 21 

Toltec,  Colo ig 

Toltec  mine  (Colo.) 19 

Tomlinson- Pearly  No.  lmine(Va.) 03 

Tommy  Creek,  W.  Va 79 

Tommy  Creek  mine  ( W.  Va.) 79 

Toms  Creek,  Va 55 

Tono,  Wash 59 

Top  bed  (N.  Dak.) 4i 

Tower  mine  ( Md. ) 32 

Trace  Fork  mine  (W.  Va.) 81 

mine  and  car  samples §9 

Tracoal,  W.  Va gl 

mine  and  car  samples 89 

Tracy  City,  Term.,  coal,  ash,  fusibility 56,57 

Tracy  City  No.  3  mine  (Tenn.) '56 

Tracy  City  No.  4  mine  (Tenn.) 56 

Tralee,  Va ^ 

Tralee,  W.  Va 

mine  and  car  samples 

Tralee  No.  2  mine  (W.  Va.) 

mine  and  car  samples 89 

Tramway,  Alaska 15 

Trenton,  Mo 33 

Trenton,  N.  Dak 41 

Trenton  No.  3  mine  (Mo.) 33 

Trinidad  bed  (Colo. ) 20 

Trojan  mine  ( Pa. ) 50 

Tug  River  mine  ( W.  Va.) 72 

Tulsa,  Okla 45 

Tunnel  mine  (Tenn.) 

Turkey  Creek  No.  2  mine  (Okla.) 

Turley ,  Tenn 

Turner  mine  (Colo.) 

Turner  strip  pit  (Okla.) 

Twin  Branch,  W.  Va 

mine  and  car  samples 

Twin  City  mine  ( Wash.) 

Twin  City  mine  No.  1  ( Va.) 

Twin  City  mine  No.  2  ( Va.) 

Twin  City  mine  No.  3  (Va.) 

Two  A  bed  ( Va.) 

Tyson  bed  (Md.).    See  Upper  Sewickly. 

Tyson  No.  3  mine  (Md.) 

Underwood  prospect  (Ala.) 


M 


81 


58 
44 
55 
19 
43 
73 
87 
67 
65 
65 
65 
63 

31 
14 


Uniontown  bed  (Ohio) 11, 43 

Union  mine  (Tenn.) 

Union  No.  1  mine  (Md.) 

Union  No.  6  mine  (Md.) 

Uniontown,  Ky 

Union ville,  Mo 

Unionville,  Pa 

United  No.  1  mine  (111.) 

United  No.  2  mine  (111.) 

United  No.  14  mine  (111.) 

U.  S.  experimental  mine  (Pa.) 


58 

ai 

31 

;',o 

as 

47 

23 

23 

aa 

-16 
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U.  S.  N.  A.  C.  I.  E.  mine  (Alaska),  drift  1 . . .  16 

drift  2 16 

tunnel  A 61 

tunnel  B 16 

tunnel  D 16 

tunnel  1 16 

tunnel  2 16 

tunnel  3 16 

tunnel  4 16 

U.  S.  Reclamation  mine  (N.  Dak.) 41 

Upper  Banner  bed  (Va.) 62-65 

Upper  bed  (N.  Mex.) 39 

Upper  bed  (Pa.) 51 

Upper  bed  (Utah) 61 

Upper  bed  (Va.) 63,65 

Upper  Big  Muddy  bed  ( Wyo.) 82 

Upper  Dean  bed  (Tenn.) 55 

Upper  Eagle  bed  (W.  Va.) 70 

Upper  Elkhorn  bed  (Ky.) 30 

Upper   Freeport  bed  (111.),   mine  and  car 

samples 85 

(Md.) 31,32 

(Ohio) 42, 43 

(Pa.) 46-53 

(W.Va.) 71 

Upper  Hance  bed  (Ky.) 27 

Upper  Hartshorne  bed  (Ark.) 17 

(Okla.) 44 

Upper  Kittaning  bed  (Md.) 32 

(Pa.) 46-52 

Upper  No.  5  bed  (Alaska) 16 

Upper  No.  5  bed  (Colo.) 20 

Upper  Seaboard  bed  (Va.) 65 

Upper  Seam  mine  (Tenn.) 58 

Upper  Sewickly  bed  (Md.) 31,32 

Upper  Straven  bed  (Ala.) 15 

Utah,  coals  from,  classification  of 12 

See  also  beds,  mines,  and  towns  named. 

Utah  No.  1  mine  (Utah) 61 

Utah  No.  3  mine  (Utah) 61 

V. 

Valier,  Mont 37 

Valley,  Wash 68 

Valley  mine  ( Wash.) 68 

Vandalia,  Mo 33 

VandaliaNo.  10mine(Ind.) 26 

Vandalia  No.  17  mine  (Ind  ) 26 

VandaliaNo.  22  mine  (Ind.) 26 

Vandalia  No.  24  mine  (Ind.) 25 

Vandalia  No.  28  mine  (Ind.) 26 

VandaliaNo.  82  mine  (Ind.) 26 

VanHouten,  N.  Mex 39 

Van  Houten  No.  1  mine  (N.  Mex.) 39 

Van  Houten  No.  4  mine  (N.  Mex.) 39 

Van  Lear,  Ky 28 

Van  Lear  No.  1  mine  (Ky.) 28 

Van  Lear  No.  2  mine(Ky.) 28 

Van  Lear  No.  3  mine(Ky.) 28 

Van  Lear  No.  4  mine  (Ky.) 28 

Van  Ormer,  Pa 48 

Vanwood,  W.  Va 79 

Varilla,  Ky 27 

Varilla  mine  (Ky.) 27 

Varton,  Md 31 

Vasper,  Tenn 55 
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Vasper  mine  (Tenn.) 55 

Vaughn  prospect  (Tenn.) 54 

Vernal,  Utah 62 

Vesta  mine  (Colo.) 19 

Viaco va,  W .  Va 79 

Viacovamine(\Y.  Va.) 79 

mine  and  car  samples 88 

Vibbard,  Mo 35 

Vibbard  No.  1  mine  (Mo.) 35 

Victor,  Colo 23 

Victoria  mine  (Pa.) 47 

Victoria  No.  1  mine  (Okla.) 44 

Vigo  No.  74  mine  (Ind.) 26 

Vinita,  Okla 43 

Vintondale,  Pa 48 

Vinton  No.  6  mine  (Pa.) 48 

Viola  mine  (Ind.) 26 

Viola  mine  (Pa.) 49 

Virgelle,  Mont 36 

Virginia,  coals  from,  classification  of 11 

mine  and  car  samples,  ash,  fusibility 13 

See  also  beds,  mines,  and  towns  named. 

Virginia  Anthracite  No.  1  mine  (W.  Va.) 76 

Virginia  Blue  Gem  No.  1  mine  (Va.) 63 

Virginia  City,  Va 65 

Virginia  Iron  mine  ( Va.) 65 

Virginia  Iron  No.  2  mine  ( Va.) 63,65 

Virginia  Iron  No.  3  rnine(Va.) 63 

Virginia  Lee  No.  1  mine  ( Va .) 63 

Virginia  mine  (Ala.) 14 

Virginia  Smokeless  mine  (W.  Va.) 81 

mine  and  car  samples 89 

Vivian ,  W .  Va 73 

mine  and  car  samples 87 

Vogeley  mine  (Pa.) 47 

Volmarmine  (N.  Dak.) 41 

Vulcan  mine  (Colo.) 19 

Vulcan  No.  4  mine  (Ala.) 14 

W. 

Wabash  No.  2  mine  (IU.) 24 

Wadge  bed  (Colo.) 22 

Wadge  mine  (Colo.) 22 

Walden,  Colo 19 

Walden  Ridge  bed  (Tenn.) 58, 59 

Walden  Ridge  mine  (Tenii.) 59 

Walhonding  No.  2  mine  (Ohio) 42 

Wales,  Utah 61 

Walker  mine  (Colo.) 21 

Walker  No.  1  mine  (Mo.) 34 

Walsen,  Colo 19 

Walsen  bed  (Colo.) 19, 20 

Walsenberg,  Colo 19 

Wampum,  Pa 51 

W a r,  W .  Va 74 

War  Creek  bed  (W.  Va.).    See  Beckley  bed. 

War  Creek  mine  (W.  Va.) 74 

Ward,  W.  Va 71 

Wardall  Ridge,  Alaska 15 

Warner  mine  (W.  Va.) 70 

mine  and  car  samples 86 

Wasatch  bed  (Utah) 61 

Wasatch  mine  (Utah) 61 

Washington,  coals  from,  classification  of 11 

See  also  beds,  mines,  and  towns  named . 

Washington  bed  (Ohio) 41 
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Washington  Blue  Gem  mine  (Tenn.) 55 

Washington  No.  l  minet.Md.') 31 

Washington  No.  2mine(Md.) 31 

Washington  No.  5mine(Md.) 32 

Washoe,  Mont 35 

Washoe  mine  (Mont .) 35 

Watson,  W.  Va :i 

Waverly,  Mo 34 

Wa  verly  bed  (Ma) 34 

Waynesbarg  bed  (Md.) 31 

-burg  bed  (Ohio) 41 

Wear  No.  21  mine(Kans.) 27 

Weaver  mine  (N.  Mex.) 39 

Weaver  No.  2  mine  (111.) 25 

Wells  Gulch  mine  (Colo.) IS 

Weir-Pittsburgbed  (Kans.) 27 

Wcirwood  mine  (W.  Va.) "0 

Welch,  Okla 43 

Welch,  W.Va 74 

Welch  bed  (W.  Va.) 73 

Welch  mine  ( W.  Va.) 73 

Wellington,  Mo 34 

Wellsville,  Ohio... 42 

Wern  coal  bank  (W.  Va.) 71 

:i  mine  (Colo.) 21 

Westbourne  No.  2  mine  (Tenn.) 55 

West  Branch  mine  (Pa.) 49 

West  Butte  mine  (Mont.) 37 

West  Clarion  mine  (Pa.) 50 

West  Clinton  No.  1  minc(Ind.) 26 

Western  mine  (Mont.) 35 

Western  No.  13  mine  ( Kans.) 27 

Western  No.  16  mine  (Kans.) 27 

Westernport,  Md 31 

West  Fork,  Oreg 45 

West  Frankfort,  111 23 

We<t  Frankfort  No.  1  mine  (111.) 23 

West  Kentucky  No.  4  mine  ( Ky.) 30 

West  Kentucky  No.  7  (Ky.) 30 

West  Kentucky  No.  8  mine 30 

West  Kentucky  No.  9  mine  ( Ky.) 30 

West  Kittaning,  Pa 46 

West  mine  ( Va.) 05 

Westmore,  Mont 36 

Weston  mine  (Pa.) 48 

West  Pocahontas  mine  (Va.) 64,65 

mine  and  car  samples 85 

Point,  Ohio 42 

West  Point  mine  (Ohio) 42 

Kamscy  mine  (Tenn.) 57 

We- tvillc,  111 25 

Virginia,  coals  from,  classification  of. . .  11 

mincandcarsamples 13 

alto  beds,  mines,  and  towns  named. 

West  Wiley  mine  (Wyo.) 83 

Weyanokc,  W.  Va 75 

mine  and  car  samples 87 

WeyanokeNo.  lmine(W.  Va.) 75 

coal,  mine  and  car  samples 87 

Weyanoke  No.  2  mine  (W.  Va.) 75 

Wheateroft,  Ky 30 

Wheatmanmine  (Mont.) 37 

Wheeler  bed  (Colo.  J 19 

Wheeler  mine  (Colo.) 20 

Wbeelock,  N.  Dak 41 

Whipple,  W.  Va 71 


Page. 

Whipple  mine  ( W.  Va.) 71 

Whitby,  W.Va 79 

White  Ash  bed  (N .  Mex.1 40 

White  Ash  Mine  (Colo.) 20 

Whitefleld,  Okla •. 43 

White  No.  3  mine  ( W.  Va.) 79 

White  Oak  bed  (Tenn.) 56 

White  Oak  mine  (Tenn.) 55,56 

White  Oaks,  N  .  Mex 39 

Whiteside,  Tenn 57 

White  Star  mine  ( W.  Va.) 75 

Whitcwood,  Va 62 

Whitewood  mine  (Va.) 62 

Whitewll,  Tenn 57 

Whitwell  No.  1  mine  (Tenn.) :>' 

WhitwellNo.  5  mine  (Tenn.) ">7 

Widemouth,  W.  Va 75 

Widen,  W.  Va 69 

Widow  Clark  bed  (S.  Dak.) 53 

Widow  Kennedy  l)cd  (Va.) 62 

Wilburton,  Okla 44 

Wilcox  mine  (Tenn.) 59 

Wildcat  mine  (N.  Mex.) 39 

Wilder,  Va 64 

Wilder,  Tenn 5«,  59 

Wilder  bed  (Tenn.) .'  56, 58 

Wilder  No.  3  mine  (Tenn.) 56, 59 

Wiley  Carter  (Ohio) 43 

Wiley,  W.Va "9 

Wiley,  Wyo 83 

Wilhoit ,  Oreg 45 

Wilkeson,  Wash 68 

Wilkeson  bed  (Wash.) 67 

Wilkeson  mine  (Wash.) 68 

William  Pinkham  mine  (N.  Dak.) 40 

Williams,  Okla 44 

Williamsburg,  Colo 19 

Williams  mine  (Term.) 58 

Williams  nunc  ( Utah) 61 

Williams  No.  1,  mine  (Okla.) 44 

Williams  Run  No.  1  mine  (Pa.) 51 

Williamson,  W.  Va 75 

Willis  Branch,  W.  Va 71 

mine  and  car  samples 86 

Willis  Branch  mine  ( W.  Va.) 71 

mine  and  car  samples 86 

Wiiliston,  N.  Dak 41 

Willow  Creek  bed  (Wyo.).    See  No.  5  bed 
(Wyo.). 

Wills  No.  3  mine  (W.  Va.) 76 

Wilmcre,  Pa .49 

Wilmington  Star  No.  7  mine  (111.) 23 

Wilmore  No.  1  mine  (Pa.) 47 

Wilmore  No.  3  mine  (Pa.) 47 

Wilson  mine  ( Mo.) 34 

Wilson  mine  (Tenn.) : 59 

Wilson  mine  ( Wash.) 66 

Wilson  bed  (Va.) 63 

See  also  No.  3  bed  (Va.). 

Wilton  No.  1  mine  ( W.  Va.) 77 

Winchester  prospect  (Utah) 61 

Windber,  Pa.,  Cambria  Co 48 

Somerset  Co 52 

mine  and  car  samples 85 

Windrock  bed  ( Term) 53 

Windrock  mine  (Tenn.) 53 
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Winding  Gulf,  W.  Va 80 

mine  and  car  samples 88 

Winding  Gulf  No.  1  mine(W.  Va.) 80 

mine  and  car  samples 88 

Winding  Gulf  No.  2mine(W.  Va.) 80 

Winding  Gulf  No.  3  mine  (W.  Va.) 80 

Windsor,  Mo 34 

Windsor  bed  (Wash.) 68 

Wingate  bed  (Wash.) 67 

Winifred,  Mont 36 

Winifrede  bed  (W.  Va.) 75 

Winifredemine(W.  Va.) 75 

Winscom  bed  (Colo.) 19 

Winscom  mine  (Colo.) 19 

Winslow,  Ind 26 

Winslow  mine  (Pa.) 49 

Wise,  Va 65 

Woodbay,  W.  Va 80 

Woodbay  mine  ( W.  Va.) 80 

Wood  mine  (Ivy.) 28 

Wood-Sullivan  No.  3  mine  (W.  Va.) 79 

Wood  vale  mine  (Pa.) 50 

Woodvale,  Pa 50 

Wolf  Creek  bed  (Colo.) 22 

Wooster  mine  (Ohio) 42 

Workman  mine  (Ky.) 28 

Worthington,  W.  Va 74 

Worthington  bed  (Colo.) 22 

Worthington  mine  (Colo.) 22 

Wyand  mine  (Pa.) 51 

Wyco,  W.  Va 81 

mine  and  car  samples 89 

Wyco  mine  ( W.  Va.) 81 
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Wynn  mine  (Tcnn.) 54 

Wyoming,  coals  from,  classification  of 12 

See  also  beds,  mines,  and  towns  named. 

V. 

Yale,  Kans 27 

Yankee,  N.  Mex 39 

Yankee  bed  (N.  Mex.) 39 

Yankee  mine  (N.  Mex.) 39 

Yankee  No.  3  mine  (N.  Mex.) 39 

Yatesboro,  Pa 46 

Yeates  mine  ( Va.) 62 

Yellow  Creek,  Ohio 43 

Yellow  Creek  bed  (Ala.) 14 

Yellow  Creek  bed  ( Va.) 65 

Yellow  Creek  mine  (Ala.) 14 

Yellow  Creek  mine  (Ohio) 43 

Yellow  Creek  No.  3mine(Tenn.) 55 

Yellow  Poplar  mine  ( Va.) 62 

Yerington,  Nev 38 

Young  bed  (Mont.) 38 

Yomigblood  bed  (Ala.) 14 

Young  Creek,  Alaska 17 

Young  mine  (Mont.) 3S 

Young  Shaft  mine  (Pa.) 47 

Yukon-Pocahontas  mine  ( W.  Va.) 73 

Z. 

Zechini  mine  (Tenn.) 55 

Zenith,  tenn 56 

Zenith  No.  1  mine  (Pa.) 47 

Zimmerman,  Pa 52 

Zirkite,  crucibles  of,  durability  of 5 

Zuni  Indian  School  mine  (N.  Mex.) 39 
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